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Twenty-fifth The “silver jubilee” anniversary of the N. F. P. A. 
Annual Meeting. would seem to justify some mild sort of celebra- 

tion at least on the part of the considerable number 
of members who took part in the Association’s formation twenty-five 
years ago, and are still interested and loyal workers in its service. The 
occasion might even very well warrant such a departure from our quarter- 
of-a-century routine as the proposed meeting in San Francisco. But our 
meeting this year west of the Rocky Mountains was neither conceived nor 
decided upon in a festive spirit. That our already large and still growing 
Pacific Coast membership should feel that their decades of loyal co-opera- 
tion should entitle them to a convention once in a quarter century is but 
natural, but this thought in the present instance was not the deciding 
factor. The decision was effected by a preponderance of Eastern influence 
exerted by members who believe that the East needs to know more about 
the Pacific Coast and its problems, and will do its own work better when 
it does. This San Francisco convention is primarily for the educational 
benefit of our Eastern members, and those who are able to go and do not 
go will fail to do themselves justice. There are thoughtful men. who 
believe that the Pacific is to be the great ocean highway of the future. 
Our Pacific Coast population and its trade with the Orient are already 
arousing the concern of the commercial classes of war-impoverished 
Atlantic coast Europe. The Orient was not impoverished by the war, 
and its resources and consuming power are undiminished. America is, 
and must consider herself to be, an economic unit, and our members in 
the Eastern states and provinces must sooner or later get their true 
orientation by seeing what the Western coast of the United States and 
Canada is like, and what significance it possesses in the consideration of 
our North American problems. 

Our distinguished and devoted organization member, the National 
Association of Credit Men, has during the past months beert giving careful 
consideration to many association problems identical with our own, and 
despite business depression and high transportation and Pullman car rates 
has decided to hold its convention this year in San-Francisco, also, during 
the very same week as our own. We should have planned for. the two 
associations to travel to California together were it not that the Credit 
Men desired to make several stops en route. We shall, however, be able 
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to extend fraternal greetings during convention week. Secretary Went- 
worth has been invited to address the Credit Men; and we shall be disap- 
pointed if Secretary Tregoe cannot make an opportunity to appear at least 
briefly on the N. F. P. A. program. 


* * * * * 


Work of the The committee reports to be presented this year will 
Convention. be as important as ever, two of them upon which 
special progress has been made being in new fields 
of research: Marine Fire Hazards and Docks, Piers and Wharves. These 
subjects are of special interest to our Pacific Coast membership. The 
committee on Field Practice has had a busy year, and believes it has 
worked out satisfactory solutions of the “first aid” devices problems. The 
committee on Signaling Systems is to bring in an extensive revision of 
the regulations governing municipal fire alarms, and the committee on 
Safety to Life believes it has solved with some degree of success the im- 
portant question of department store egress. The important technical 
committees on Gases, Hazardous Chemicals and Explosives and Inflam- 
mable Liquids are all to present reports. The committee on Small ‘Hose 
Couplings has ironed out some of the differences which provoked discus- 
sion last year, and looks for an amiable reception of its current report. 
The committee on Building Construction will have a report, as will also 
all the committees whose communications are of an informative nature. 


* * * * * 


The Journey and _ The plan to go to the Coast via the Sante Fe in 
San Francisco, special cars, breaking the journey only by a day’s 
stop at Grand Canyon, seems to meet with general 

favor. Some members urged that the party be routed via Los Angeles 
and others via Del Monte, but such plans would require additional days 
for the going journey, and the officers thought that out of consideration 
for those who are planning to go in the least possible time we had better 
go directly through to the Coast, leaving members who feel that they can 
travel more leisurely to make such side trips as they may wish to plan for. 
San Francisco Chapter, N. F. P. A., is co-operating enthusiastically 
with the Program Committee, and is anxious to make plans for all the 
hours that can be spared from the work of the meeting. An exhibition 
of the San Francisco high pressure fire service system in operation is 
being discussed, and motor rides after the convention sessions to interest- 
ing parts of the city. A noon luncheon is to be arranged by the Chapter. 


* * * * * 


A City Court A Canadian member sends us, with blue-pencilled 
of Education. marks of exclamation, the following paragraph 
from the Toronto Star: 


In parts of the United States these days there is an ardent crusade against what 
is termed the billboard nuisance. Billboards are charged with disfiguring and in 
some cases tctally concealing a lot of first-class scenery. 

Billboards may be guilty of this sort of thing in the country, but in the city 
they serve a very useful purpose in concealing a lot of scenery that looks better 
concealed. It’s a pretty tough billboard that doesn’t look better than a pile of old 
iron, a broken-down wagon or two, and some piles of ashes. 
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The point which excited our Toronto member’s interest is the com- 
placency with which the Star accepts rubbish heaps as natural and neces- 
sary features of city life. The Canadian civic societies and city planning 
enthusiasts—and Canada has some of the most forceful and inspiring— 
should take the editor of the Star in hand. 

Perhaps of all the cities in the States that do not accept ash heaps 
and tin cans as permanent establishments the city of Denver, Colorado, 
would most excite the Star’s editorial comment. Denver has a “Municipal 
Rubbish Court,” used as a medium of education. This court is held in the 
City Hall every Thursday at 3 P.M. The city makes one annual clean-up 
of rubbish accumulated on vacant lots and alleys. This clean-up occurs 
in the spring and is completed about July Ist. On July 15th, 1920, the 
Municipal Rubbish Court was created. 

The city is divided into nine districts, and one inspector is assigned 
to each district, in which he is held responsible for any violations of the 
city ordinances, such as throwing ashes, rubbish or tin cans into the alleys 
or on vacant lots, maintaining untidy premises, dirty yards, over-running 
ash pits, uncovered garbage cans, etc. 

Persons responsible for violations of any of these ordinances are 
ordered before the Chief Inspector at this court, at which each case is 
taken up separately, and the offenders instructed as to the ordinances and 
informed as to the proper disposition of rubbish and refuse. A second 
complaint subjects the violator of the ordinances to prosecution and fine 
in the municipal police court. Violators brought before the “Rubbish 
Court” are not fined, but merely instructed and admonished. At the 


beginning of the sessions of this court about twenty cases a week were 
brought before it. The idea of it appealed to public interest, and its ses- 
sions were attended by visitors and reporters who wrote up the cases. 
The publicity was sufficiently embarrassing to induce citizens responsible 
for insanitary or unsightly conditions to improve their housekeeping with 
considerable promptness. 


* * * * * 


Fuel Oil After several years of editorial discussion of the 
in Harbors. hazards incident to the accumulations of fuel oil on 

the surface of the water in rivers and harbors, and 
on piers and wharves, the report by our member, the National Board of 
Fire Underwriters, appearing on another page of the QUARTERLY, indicates 
substantial progress in the fight against this menace. 

Since the date of the National Board report, there has been additional 
evidence of interest from all quarters. The most recent news is the 
promulgation by Massachusetts State Fire Marshal George C. Neal 
(Member N. F. P. A.) of regulations, effective April 1, 1921, prohibiting 
the discharge of oil into the waters of the Commonwealth, and governing 
the handling of oil to and from vessels. These regulations are along the 
same lines as suggested by the National Board, but go into more detail. 
They are sufficiently drastic, if properly enforced, to effectually curb the 
oil menace in Massachusetts waters. 

What may be accomplished by vigorous enforcement of suitable regu- 
lations is well illustrated by the experience of Baltimore, where active 
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measures against the oil menace were first undertaken about a year ago. 
Baltimore harbor is practically still water, with exceedingly light flow off, 
a condition favorable to oil accumulations. 

The action taken and results obtained are described by the Baltimore 
Underwriter as follows: 


. .. In Baltimore harbor cne year ago, the oil stickage to piers, buoys, vessels 
not in constant action and to the flotsam and jetsam that came to the shores and 
under the piers was in some cases two and three inches thick. 

Some serious visualization of the menace at Baltimore was first called to the 
attention cf the Board of Fire Commissioners of that city about one year ago, and 
a check-up on some actual cases was made, with a general review of the harbor 
conditions included. Among other things called to. the attention of the Board by 
Chief August Emerich of the department, an enthusiastic fire prevention worker as 
well as an active fire-fighter, were the following: 

Blaze at Standard Oil pier at Canten, involving pier and buildings, as well as 
large oil tanker, caused by shovelful of hot ashes being thrown into harbor and 
starting blaze on oil on surface which spread to oil-coated piles of pier. 

Burning of Western Maryland Railway coal pier, undoubtedly agitated by oil 
clinging te structure at water line. 

Rapid spread of fire under Canton Lumber Company lumber pier and to 
Spedden shipbuilding plant and several ships through flames following the “oil line.” 
At one time during this blaze a large welding dredge off from the main fire caught 
ablaze at the water-line. 

Several fires in flctsam next to Baltimore Drydocks plant by hot rivets falling 
onto oil-soaked bits of wood. 

Flames caused by spontaneous combustion in waste washed ashore in oil-coated 
condition, and on two cccasions setting fire to fencing on Government property. 

Oil fire in a depression near some shipyards into which had been dumped a 
large quantity of oil-bilge water. 

Several fires aboard oil-burning ships due to careless handling and extremely 
filthy condition in which vessels were kept, in some cases with oil barrels adeck 
with heads caved in and oil spilling over decks. 

Backed with facts that teld their own story, the Fire Board had numerous 
conferences with the harbor engineer, the police commissioner of Baltimore, mem- 
bers of the Government inspection service and with both state and Federal prose- 
cuting agencies, and here are a few of the practical things done: 

Request made to Maryland Pilots’ Association fer co-operation. 

Circulars printed telling that it is unlawful to dump oil or other inflammable 
matter into the harbor, river or bay approach to Baltimore. 

The arrest and fining of a shipping master, under a city ordinance, for dumping 
oil refuse inte the harbor. 

The reporting to Federal authorities of some cases where ships of the American 
Mercantile Marine were in oil-filthy condition, and the consequent suspension of 
license of some and removal from office cf at least one such master. 

The actual ordering out from piers of two ships that were dirty and to which 
the firemen had been called to quell oil fires, and the forcing of such ships far 
astream for anchorage until cleaned. In one case the fire department prevention 
officers had to call the police and actually threaten ‘arrest before the master obeyed 
and removed his ship from her: mooring at the pier. 

The securing of an opinion that, in addition to the local crdinance, the Federal 
law making it an offense to dump refuse into any navigable stream could be con- 
strued to cover oil dumpage, and the notification of masters. coming inte port by the 
police of this fact. 

The enforcement of an ordinance by the police making obligatory the screening 
of all stacks of coal-burning ships while at city piers. 

The arrangement with shipyards te have all oil-bilge removed and taken to a 
safe point for burning, or delivering to scavenger barges which are now purchasing 
such bilge with the object of separating the oil from the water. 

The inauguration by the Harbor Engineer of a system of collection of flotsam 
from the shcres and from beneath piers. 

And the results have been these: 
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Practically no dumping of oil-bilge by incoming ships, which discharge when 
at a safe distance outside the Virginia Capes. 

No dumping of such bilge allowed while in shipyards, as was formerly done 
promiscuously. 

Spillage while loading held at a minimum by instruction by port officials in 
more efficient methods cf transfer. 

Harbor cleaned to large extent of dangerous flotsam. 

Piers that were formerly black with grease and oil beginning to show cleaner 
and in some cases almost clean. 

Vessels in harbor nearly free from clingage. 

Fire department and fire insurance officials on a recent inspection of the harbor 
found a wonderful improvement as compared with a year ago, although there is 
always much work of regulation and education in such a matter in a large port. 


* * * * * 


The Phonograph While Member F. A. Raymond is learnedly dis- 
in Fire coursing in the columns of the QUARTERLY on the 
Protection. subject of the reliability of the telephone fire alarm, 

Fire Service heralds an invention which is claimed 
to eliminate the fallible human element in telephone fire alarm transmis- 
sion. The fireman inventor, according to Fire Service, has devised a 
simple automatic attachment to the home phone, whereby a phonograph, 
with specially prepared record, speaks into the telephone transmitter and 
repeats to central full details of the location of any fire which has started 
the automatic mechanism. The device is described as follows: 

An excessive amount of heat causes wires to melt fuses which form an electric 
connection, starts the telephone record and lifts the receiver. This talking fire 
alarm gets into action when the heat in a room reaches about 130 degrees Fahren- 
heit. 

Fusible links are another feature of this invention. These join together lengths 
of cord or very thin wire. This taut wire running through a series of pulleys 
finally terminates in the fireproof box containing the phonograph apparatus. A 
weight is suspended to the cord which is also connected directly to the lever starting 
the phonographic mechanism. Another cord runs up through the box and has 
another fusible link inserted in it, the latter outside of the box. The cord now 
passes through the box again and is connected to the telephone receiver hook. 

When a fire breaks out in any particular portion of the building, one of the 
fuses separates, resulting in the weight being released. This immediately lifts up 
the hook on the telephone and allows the phonograph to start its call, which has 
been previously inscribed on records prepared for this purpose. 

The record is also fitted with a very simple mechanism which causes it to be 
repeated many times over and either stops its action because the motor is run 
down, or else that the fire has dangerously neared the fireproof box of the appara- 
tus, when the link outside the cabinet fuses and separates. The telephone hook 
then drops down into its normal non-operating position. 


The details of this invention are interesting, especially the thought- 
fulness which provides, in the event of fire coming dangerously near the 
apparatus, that the phonograph shall be stopped, and the telephone receiver 
replaced on the hook. But all other features of the device are eclipsed 
by the arrangement providing double utility for the phonograph, which 
may be used interchangeably either for the fire alarm, or to play the latest 
jazz tunes. This is described in the concluding paragraph, as follows: 


The phonograph can at any time be removed from the cabinet and used for 
pleasure purposes and no connections whatsoever are made to the telephone, except 
for the string which is caught around the receiver hook. 
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Boy Scout Firemen’s Examinations. 


Member George H. Greenfield submits the following interesting written 
replies to questions asked at recent examinations of the Boy Scouts for 
Fireman’s Proficiency Badges, recently held in Montreal. These are excep- 
tions to the usual run of intelligent answers. 


aS igs 


A. 


How weuld you install and protect a heating stove in order to 
prevent same from setting fire to walls and floors of a house? 


I would keep the walls and floors at all times well soaked with 
water. 


How would yeu thaw out a frozen water pipe? 


(a) I would soak a piece of rope in gasolene and coil same around 
pipe and light it. 

(b) I would make a fire of newspapers under same. 

(c) I would use a plumber’s blow lamp. 

(d) I would inhale it. 


How would you extinguish a fire in a packing case filled with 
straw? 


(a) I would threw it out of the window. 
(b) I would suffocate it. 


You have a young girl with her clothing on fire, what would 
you do? 


(a) I would remove her clothes by unpicking at the seams. 


(b) I would wrap her in a blanket and stand her on her head to 
prevent her hair taking fire. 
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Business Depression and the Fire Waste. 


By Franklin H. Wentworth. 
Secretary N. F. P. A. 


The following recently appeared in the humorist’s “column” of a daily 
newspaper : 
What Do You Make of This, Watson? 
(Ad in an Indiana Newspaper.) 

We, like every other clething store in the city, were “loaded to 
the guards” with merchandise for which we paid too much money. 
Many worried hours had been spent in a vain effort to “unload” 
without too great a loss—the wholesale markets were offering us 
new merchandise way below what we paid for steck—we could not 
buy because we were loaded already—what to do was a problem. 

Then along came the fire. 


* 2K * * 


A few years ago an American weekly paper of large circulation 
undertook to prove by the statistical method that when periods of business. 
depression occur American merchants liquidate their unsalable stocks of 
goods by burning them and collecting their fire insurance. The articles 
were of the “muck-raking” sort. After their appearance in two or three 
issues the series was abandoned. Gentlemen who thought they knew were 
of two opinions regarding the reason for this suspension. One was that 
the editor considered the articles not of sufficient public interest ; the other 
was that a continuation of the series, which dealt in succession with 
different classes of business stocks, would finally bring into public dis- 
repute the entire mercantile world of America, which was not considered 
good policy, and the possibilities of which were not foreseen when the 
crusade was undertaken. 

The inherent defect in this undertaking is suggested in Edmund 
Burke’s famous statement that he did not know how to draw up an indict- 
ment against a whole people. There was never yet a nation embarked upon 
a vicious or anti-social enterprise that certain of its citizens did not protest. 
These citizens could not be held morally responsible for the action of an 
immoral majority. In the case in hand, the editor of the American 
weekly had undertaken a harder task—to indict mercantile business as a 
whole for the sins of a minority. 

For that there is a minority that burns its goods to collect its insur- 
ance there is no shadow of a doubt. The records of the state fire marshals, 
the National Association of Credit Men, and the National Board of Fire 
Underwriters leave no room for question on this point. According to the 
statistics of the National Board of Fire Underwriters, there was a decrease 
of 88 per cent. in the number of fires, and 81.4 per cent. in the amount 


Norte: This article is reprinted from the March, 1921, issue of Business, pub- 
lished by the Burroughs Adding Machine Company. 
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of incendiary losses, during the four years from 1916 to 1919 inclusive. 
During the year 1916 there were 7,493 arson fires, causing an aggregate 
loss of $8,121,816, reported to the Actuarial Bureau. In 1917 there were 
1,942 arson fires reported. In 1918 the number of arson fires reported 
dropped to 973, while in 1919 the number of such fires dropped to 908, 
with aggregate loss of $1,504,689. 

The National Board figures for 1920 are not yet available, but indi- 
cations are they will show an enormous increase, both in the number 
of incendiary fires and in the aggregate number of reported losses. The 
number of adjusters’ reports received by the National Board from Janu- 
ary 1 to November 30, 1920, was close to 700,000, or over 100,000 more 
reported losses for the eleven months of 1920 than for the whole year of 
1919, and from the way these loss reports are coming in it is estimated 
that the number of adjusters’ reports for 1920 will be between 850,000 
and 900,000. 

Another interesting feature is that the greater number of these 1920 
losses have occurred during the latter part of the year, or since the re- 
adjustment of business conditions started. In fact, as many as 6,000 
adjusters’ reports were received by the Actuarial Bureau in a single day 
in December. It is to be noted that at the beginning of the war, or in the 
year 1916, there were 7,493 incendiary fires reported; that such fires 
dropped to 908 in the year 1919; that such fires have materially increased 
during the last six months, and that it is estimated that the number of 
such fires in 1920 will equal or exceed those of 1916. 

Mr. L. C. Williams, general adjuster for a large English insurance 
company doing business in America, was very frank in a January address 
to the Examining Underwriters’ Association of New York on “The Moral 
Hazard.” Mr. Williams said: 

“During the prosperity of the war, credit was easily obtainable, and 
manufacturing and mercantile concerns sprang up like mushrooms, many 
of them with little, if any, substance behind them, and in some instances 
with men at their heads who had little, if any, knowledge of the business 
in which they were embarking, many being lured into these enterprises by 
the abnormal profits then being made. 

“Now that the peak of such prosperity has been reached and natural 
readjustment to normal conditions has set in, is it not a fact that some of 
these concerns, stocked up with goods or merchandise purchased or con- 
tracted for when prices were at or near the top, with insufficient capital 
to meet their maturing obligations and insufficient experience in a par- 
ticular line of business to combat the effects of deflation, will now find 
themselves face to face with a heavy financial loss? 

“These conditions undoubtedly have an important bearing on the 
moral hazard of fire insurance, in that stringent bankruptcy laws having 
made failures less profitable than formerly, the man of weak moral fibre, 
made desperate by impending misfortune, possessing the knowledge that 
he has fire insurance on his stock of goods or merchandise, based on values 
or inventories taken when prices were at their peak, is tempted to take a 
chance and sell out to the insurance companies. 

“According to reports coming from the South, we are advised that 
most of the adjusters have so much to do that it is almost impossible to 
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arrange for a loss adjustment under two or three weeks, that their assign- 
ments have increased seventy-five per cent. since last September as com- 
pared with the same period a year ago, and especially is this true in respect 
to that section known as the cotton belt. I am inclined to believe that 
when cotton was soaring and in great demand many a retail merchant 
went outside of his legitimate business as such, and became a speculator 
in cotton. Now, with the general contraction of business and lowering 
prices, he finds his credit curtailed and his surplus capital tied up in 
cotton, which he cannot sell without a loss. 

“While the South has shown a very marked increase in the number 
of fires, indications are that moral hazard is by no means confined to that 
section of the country. It is noticeable all over. In the East, for instance, 
special reference might be made to the silk business. Manufacturers, 
jobbers, wholesalers and retailers in this class of business have shown a 
marked increase in loss ratio since the bottom fell out of the silk market. 
In fact, I am informed that in Paterson, New Jersey, alone, over twenty 
silk mills or manufacturers have burned or had fires within the past few 
months. Lumber all over the country seems to have had a marked tend- 
ency to burn since lumber prices started to fall the end of last July. 

“Speaking generally, we find manufacturers of clothing, ladies’ suits 
and waists, furriers and dealers in burlaps and bagging have all shown 
recent abnormal increases in loss ratio all over the country, and especially 
in New York City. In fact, at the present time it would be hard to 
indicate any business affected by the fall of prices of commodities that 
does not show a considerable increase in loss ratio during the past four 
or five months.” 

The arson officials of the underwriters’ associations’ and the fire 
marshals’ offices are continually chasing fire-bugs from city to city and 
state to state, occasionally getting them into penitentiaries when local 
juries are found willing to convict. Convictions for arson are always 
difficult to obtain for several reasons: The “plant” can be made to operate 
in the absence of the fire-bug from his premises; a successful fire destroys 
all evidence of its origin, and the average juryman, not knowing how the 
fire waste is paid, is always inclined to consider the man who has a fire as 
a victim of misfortune. His notion that the insurance companies pay the 
loss softens his heart towards the prisoner. 

The conscious incendiary does not, however, always await periods of 
business depression for his operations. In fact, his chances for success 
are better when business is booming. In periods of business activity and 
satisfactory profit-taking he is less likely to be detected. 

It is not the conscious incendiary, the professional fire-bug, who is 
responsible for all the increased fire losses in mercantile stocks when 
business depressions come on us. There is the unconscious incendiary to 
be considered. The unconscious incendiary does not put a torch to his 
goods ; he simply relaxes his vigilance. Business depression brings mental 
depression, and the entire establishment suffers a decline in morale. This 
is what underwriters mean principally when they refer to the “moral 
hazard.” They know that under favorable trade conditions merchants 
will watch the rubbish accumulations and the sly smokers, and that when 
bad business comes they will sit in their offices, mourn over their ledgers 


and let things slide. 
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This is all that is necessary to increase the fire waste of the country. 
American habits respecting fire are still so careless that a relaxation of 
vigilance of the sort indicated is immediately registered at fire department 
headquarters, registered later in the fire insurance offices, and finally in 
the pockets of the people. 

The National Fire Protection Association believes there is but one 
way in which the increases of fire losses during business depressions can 
be combated. That agency is not yet operative because not sufficient time 
has yet elapsed to permit with means now and previously at hand a proper 
awakening of the public mind to the fact that the people themselves pay 
the fire losses—that the man who has a preventable fire is a public of- 
fender who, when he burns his own, is really burning common property. 
Once this truth is apprehended no difficulty is experienced in gaining 
legislation to repress the unconscious incendiary. In periods of business 
depression the collective life must protect its property by holding the indi- 
vidual possessors of mercantile stocks individually responsible for their 
safekeeping. 

The routine is a simple one. The fire departments must make regular 
inspections of mercantile establishments, make official records of their 
findings and of their inspection notices to the property owners. If the 
hazardous conditions are not remedied and a fire follows from any of the 
hazards pointed out, the property owner must pay to the city the expense 
involved in extinguishing or attempting to extinguish the fire, and all 
damages to neighboring property caused by such fire. Legislation to this 
effect has not yet become general enough in the United States and Canada 
to enable the fire hazard of the present business depression to be compe- 
tently met. Pennsylvania has such a state law; the charter of Greater 
New York has a provision to this effect, and responsibility for the cost of 
-extinguishing preventable fires has been placed by ordinance upon persons 
-disobeying fire prevention orders in the cities of Cleveland, Cincinnati, 
Portland, Oregon, Austin, Texas, and several others. There is now such 
a bill before the Massachusetts State Legislature, and the individual 
‘members of the Fire Marshals’ Association of North America went home 
from their December convention in New York pledged to bring about the 
. introduction of such a measure in their several legislatures and to exert 

themselves to achieve its enactment. 

Thus the slow-moving machinery of legislation and public education 
is getting into operation to prepare future decades or generations to cope 
with this hazard of the unconscious incendiary. We cannot cope with it 
now. The flames of burning food, clothing and shelter are every day 
registering our incompetence. The American fire waste of 1919 in created 
resources, not including the millions lost in forest fires, was reported as 
‘$269,000,775. This is probably seventy-five per cent of the 1919 actual 
ash heap. The losses of the year 1920 as just reported, also probably 
three-fourths of the actual loss, were $330,853,925. The ash heap of 1920, 
a period of business depression, is sixty-one million dollars greater than 
in 1919, 

How much of this sixty-one million represents stocks of mercantile 
-goods that followed the line of least resistance cannot be publicly known. 
We may surmise, however, that during the past year more than one 
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merchant in the states and provinces has entered substantial checks on the 
credit side of his ledger without calling his conscience to bear witness to 
the equity of the transaction. Only those who have looked upon the 
smouldering ruins of burned stocks and have passed in unwilling secret 
review their own acts of omission know who these merchants are. Such 
men can be judged only by themselves. 
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THE PROTECTION OF PUBLIC RECORDS. 


The Protection of Public Records. 


By M. L. Carr. 
(Member N. F. P. A.) 


The recent fires in such public buildings as the Census Bureau at 
Washington and the West Virginia State Capitol serve to call attention 
again to the deplorable state of the housing of public records in this 
country. These catastrophes recall similar ones in the past, such as the 
losses of public records in the Baltimore and San Francisco conflagrations, 
the State Capitol fire at Albany and the Omaha Court House fire. 

It is probably no exaggeration to say that hundreds of tons of public 
records are not protected at all from fire, and that large quantities are 
given little, if any, protection from careless handling, loss and the ravages 
of time. The writer once had occasion to consult certain public records 
in one of our western states, and chanced upon the records of the mar- 
riages and births of that community so sadly neglected that loss through 
carelessness, or worse, of clerks and the curious was inevitable. This 
court house, by the way, has since burned, and all of the records of years 
have gone up in smoke. 

It would seem self evident that, if an event or a transaction is of 
sufficient importance to make a record of it, the record is sufficiently 
valuable to preserve. In fact, the word record connotes preservation. If 
we are too careless, too indifferent or too penurious to make the necessary 
provisions for preserving our records, it would be better to do as Mr. 
James Sullivan, Director of Bureau of Archives, Albany, N.Y., has 
recently suggested—sell those of historical value as museum specimens. 
It might well be added, make fuel of those that have no market value, 
for that would be better than to waste their B. T. U.’s upon the open air. 
Incidentally, this would also reduce the fire hazard of public buildings. 

It is useless to speculate upon the reasons for our national failing in 
this respect, except for the fact that the reasons may suggest methods by 
which it can be changed. Neither will looking at fire ruins or the pictures 
of fire ruins bring about any change unless they are studied with a view 
to devising means of fire prevention and fire protection, except for such 
value as they may have in drawing public attention for the moment to the 
subject. What is most needed is some form of propaganda, or campaign, 
to direct public attention to the subject and definite plans made for pro- 
viding protection if public sentiment is sufficiently aroused to demand it. 
Whether or not a public campaign would be worth while depends to a 
large extent upon the possibility and the feasibility of providing the 
necessary protection. Obviously there is no use in creating a demand for 
something that can not be furnished. 

Even though the science of providing protection for modern business 
records is young, much progress has been made, and protection can be 
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Fig. 1. The fate of records on open shelves in Omaha Court House Fire, Sept. 28, 


1919. Metal curtains afforded no protection. Records valued at $500,000 were 
destroyed in this fire. 


provided that at the same time’ meets the needs of present-day business. 
One reason for the unprotected state of public records is the fact that 
the volume of them has grown far beyond the capacity of the containers 
originally provided, due to increase in the number and extent of govern- 
mental activities, and to the fact that we now have facilities for making 
more and better records. The record containers our grandfathers pro- 
vided are not adapted for housing the voluminous correspondence, card 
indexes and other modern records now necessities of our life. 

Any decision to provide more record protection in an existing build- 
ing, either public or private, should be put into effect systematically and 
not in a haphazard manner. The proper method of procedure, as would 
naturally suggest itself to any one, is to make a comprehensive survey of 
the building in order to determine what records are in it, how they are 
housed, and, last but not least, the kind of building considered from the 
fire protection viewpoint. 

A survey of the records includes notation of their kind, volume, 
relative values and distribution throughout the building. It will probably 
reveal a large quantity of many kinds of records, varying from those of 
little to those of inestimable value, with even chances that the most valu- 
able ones are in the most hazardous situations. It may even be found 
that there are large quantities of no value that could be disposed of, thereby 
yielding space, removing fuel and a fire hazard. Unfrequented record 
storage space in an attic or a basement is an ideal smoking room for the 
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Fig. 2. Typical view of the West Virginia State Capitol Building after fire of 
Jan. 3, 1921. Steel filing cases and ashes of records in the foreground. The door shown 
in the rear wall at the right is to one of the four vaults. None of these vaults were sub- 
jected to very severe exposure, and all preserved their contents. 
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Fig. 3. One of containers of medical records of 2,000 babies, destroyed in Johns 
Hopkins University fire Nov. 27, 1919. Typical condition of filing cases after fire. The 
situation with reference to record housing today is virtually filing cases vs. safes of cab- 
inet type since each meets modern business needs if mere utility aside from fire protection 
is the only consideration. 


tired clerk seeking the solace of a cigarette. Orderliness of arrangement 
of records is often not one of the characteristics of such storage places. 

A survey of the record containers in use will mean listing them with 
reference to the records they contain and an appraisal of their value, 
considered from the fire protection viewpoint. It will probably reveal 
everything from open shelves to vaults (see Fig. 1). Wooden and metal 
filing cabinets afford protection for only a few minutes against fire of 
any considerable severity. Furnace tests of wooden and metal cabinets 
have shown the two kinds to be about on a par in so far as the degree of 
fire protection they afford their contents is concerned. While steel will 
not burn, it transmits heat readily, and the safety of records in close 
proximity to red-hot metal is easily imagined. Wooden cabinets transmit 
heat more slowly, but will themselves burn. (See Figs. 2, 3 and 4.) 

The fire protection afforded by safes of the cabinet type is easily ascer- 
tained if they bear labels of the Underwriters’ Laboratories (see Fig. 5). 
If they do not bear such labels, the degree of protection afforded can 
only be guessed at. If their walls are hollow, with no insulating material 
in the walls, they will not afford protection to contents for more than a 
few minutes, that is, practically no protection except from a fire in its 
incipient stage. There are unlabeled cabinets on the market with insula- 
tion in their walls, but as the degree of protection they will afford is an 
unknown quantity, it is safest to assume a very low value in appraising 
them. 
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When we come to the old-style safes of the conventional type, we 
are confronted with another problem in appraising their fire-resisting 
value. The volume of records stored in old-style safes is likely, however, 
to be small in comparison with the total volume of records in most large 
public buildings. There were only three such safes in the West Virginia 
State Capitol, and one was not used. 

The most difficult appraisal will be that of the vaults. The Baltimore, 
San Francisco and numerous smaller fires have shown that there is much 
misplaced confidence in vaults (see Fig. 6). It is not safe to judge a 
vault by appearance, especially one with thin walls. Plaster hides a 
multitude of defects and lends an appearance of solidity to a very frail 
structure. Unless someone who really knows what is good building con- 
struction can vouch for the character of the vault walls, the only safe 
thing to do is to remove the plaster and make an examination—a course 
that is certainly not proceeding along the lines of least resistance in making 
the survey. Fire will remove it, though, and find the hidden defects. 
Fire will do what prudence neglects. Common defects in vault construc- 
tion are walls lacking in fire resistance, insecure supports, such as unpro- 
tected structural steel, holes and cracks in walls, uninsulated doors, lack 
of inner doors, poorly fitted and insecurely mounted doors. A vault 
recently examined was found to have a crack in a corner through which 
daylight could be seen. Fortunately, it happened not to have been severely 
exposed by the fire which destroyed the building. 

A survey of the structural features of the building is necessary, of 
course, in order to afford a basis for judging the probable severity and 
duration of fire which may occur in it, and determining whether fire will 
spread rapidly without much prospect that it can be brought under control, 
or whether it can be confined to one section of the building, thus giving 
the fire department a chance. A survey of the average public building is 
almost certain to reveal open stair shafts and other ideal channels for 
distributing fire throughout the structure. The amount of combustible 
material in the building itself will vary from practically nothing to all of 
the material in it. 

Provided with the data of the survey, the next step is to study them 
with a view to utilizing to best advantage the record containers already 
in use, and to determine the kind and amount of new equipment needed. 
First relegate to containers of low or unknown fire-resisting qualities 
stationery and records of very little value. This probably means shifting 
such containers to different parts of the building. Do the same for other 
containers so far as floor strengths and weights will permit so as to provide 
containers possessing the requisite fire resistance for the situations. Ex- 
perience and judgment are at present the only guides for doing this, and 
a competent fire protection engineer should be consulted. 

For records not housed, it will probably be found that the modern 
approved safe of the cabinet type is the only type of container that it is 
practicable to use. The old-style safe is out of the question, if any con- 
siderable volume of records is to be taken care of, because of small storage 
capacity for its size and weight and because it is not, as a rule, adapted to 
house filing equipment. 

New vaults in convenient locations will in all probability also be out 
of the question in the average public building in need of additional fire- 
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Fig. 4. Protection afforded by Wooden Filing Cabinets in New York Board of 
Education fire Feb. 1, 1918. All records were not destroyed but it is apparent that a 
fire stream and not the container saved them. 


resisting storage capacity. Under such conditions floor space will already 
be ata premium. Even if this is not the case, structural and architectural 
reasons will usually prevent their being built in locations convenient for 
daily use and where proper support can be provided. It obviously would 
be a very expensive proposition, for example, to build a fire-resisting 
vault on any but the ground or basement floors, and provide supports 
that will not give way when subject to fire in an existing building with 
wooden floor beams. If the building is sufficiently modern to be of really 
fire-resistive construction, vaults can, of course, be provided on any floor, 
but they are wasteful of space and clerks’ time and are unnecessary. It 
increases office efficiency greatly to provide each group of clerks with a 
safe conveniently located. Safes are necessary, however, to protect 
records, as combustible contents of such buildings can burn. The greater 
the amount of combustible contents, the better the safes must be, and 
conversely. 

There is a place where vaults can-bé built.to advantage in old public 
buildings and utilized to house non-current records, and that is in base- 
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Fig. 5. A cabinet type of safe of standard two hour rating. The picture shows 
contents preserved after the West Virginia State Capitol fire. This safe was originally 
on the third floor and during the fire fell to the basement where shown, sixty feet below- 
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Fig. 6. Looking up at ceiling of a ‘‘ Vault”’ in Court House, Sedalia, Mo., after hie 
of June 17, 1920. Fire showed the character of construction. Note wooden beam in 
ceiling, window, and steam pipes. One vault in the West Virginia State Capitol was 
provided with a window. 


ments. This means fewer and smaller safes will be required in the 
working spaces. 

When record protection is mentioned we are inclined to think only 
of safes and vaults and to forget that any measure which lessens the fire 
hazard of the building reduces the danger to records in it. In other 
words, if we looked upon the entire public building as a record container, 
a huge safe or vault, as it were, we might take the question of providing 
better fire protection more seriously, 

The installation of an automatic sprinkler system in a public building 
would be much cheaper than replacing the building. West Virginia 
doubtless would have its capitol today had it been equipped with an 
adequate sprinkler system. If we could persuade our architects to enclose 
open stairways with wired glass, even, rapid spread of fire in its incipient 
stages would be hindered, thus giving fire departments a better chance. 
True, wired glass is not the ideal material to use, but it is preferable to 
nothing. It will be on duty twenty-four hours a day, whereas zsthetic 
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senses sufficiently refined to be injured by its use may not be jarred more 
than a few times in a year. It is by no means proven to the layman that 
vertical openings in buildings are not susceptible to architectural treat- 
ment which will render them safe without making them eyesores. Mr. 
Ira H. Woolson, of the National Board of Fire Underwriters, finds that 
80% of our fire losses and 90% of the losses of life are due to unprotected 
vertical openings in buildings. 

Our records are not all made with paper and ink; some are in brick 
and stone. Who will say that Independence Hall is not as much a record 
of our early history as the Declaration of Independence or the Constitution 
of the United States so inadequately housed at Washington? The Capitol 
of West Virginia, with all the associations which years attach to a public 
building, was no less a record of the thoughts and aspirations of a people 
than the documents in it. Perhaps if we thought oftener of our public 
buildings in this light we would make more strenuous efforts to preserve 
them. Let us endeavor to remember that it is our duty to guard the 
records the past has intrusted to us, and to hand them on to future 


generations. 


Courtesy’ Whittlings, New Hampshire Fire Insurance Co. 
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From the Journal of Commerce. 


The year 1920 stands out as the worst in the history of the country 
in the matter of destruction of property by fire of any year, with the sole 
exception of 1906, when the San Francisco conflagration swelled the total 
losses to $459,000,000. The tabulation of the fire losses during the year 
1920 from the records of the Journal of Commerce show an enormous 
destruction of property in the United States and Canada amounting to 
$331,753,625. This is over sixty millions in excess of the fire losses of 
the preceding year and $13,800,000 greater than the record charged against 
1918, which included a number of very heavy losses in munition and other 
war work plants. 

The figures of last year given here are the record of property de- 
stroyed in the United States and Canada, and in considering them with 
other years it must be borne in mind that the value described carries in it 
considerable of the inflation which has existed during the last year or so. 
In the first three months of the year the losses were heavy as a result of 
the severe winter practically throughout the entire country. 


Increased Losses at Close. 


The fire loss record, however, did not materially diminish in the 
summer months, and when general business conditions became depressed 
there was a marked upward trend in the monthly fire losses until the peak 
was reached in December, when forty-one millions worth of property 
was destroyed, notwithstanding that some of the inflation had been taken 
out of the values. While the fire losses of the country were fairly well 
distributed as to territory, it is noticeable that for two or three months 
the Pacific Coast section was a very pronounced contributor, this being 
due to protracted dry weather in that section. 

It will also be noticed that there were during the year an unusually 
large number of heavy fire losses in the Southwest, particularly along the 
New Orleans waterfront and in Texas. A number of these were dock 
and warehouse losses. With all the effort that is being put forward now 
by private organizations and public officials to reduce the nation’s losses 
by fire, it is a rather discouraging feature that as soon as general business 
becomes stagnant the fire losses mount in an alarming degree, thus tending 
to justify the contention of fire insurance men that the moral hazard is an 
important factor in the country’s fire waste. 


Losses for Forty-two Years. 


The fire losses of 1920 bring the total fire waste of the nation for the 
past forty-two years up to the enormous figures of $7,362,820,745, or an 
average of $175,305,256 per year. This average, however, must not be 


* Received after the January QuarteRLy had gone to press. 
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used as a guide on current annual fire losses, because the values in recent 
years and the amount of property exposed to fire hazard are so much 
greater than they were in the earlier years. The losses of the past ten 
years amount to $2,518,399,270, which would show a fire loss average of 
two hundred and fifty million dollars per annum, and taken on this basis 
last year’s record was eighty million dollars in excess of the normal. 


Fire Losses During Past Forty-two Years Aggregate $7,333,725,445. 


The following table gives the record of fire losses in the United States 
and Canada for each year since 1879: 


seg ee $331,753,625 $136,773,200 
269,000,775 119,650,500 
317,014,385 110,319,650 
267,273,140 115,655,500 
231,442,995 ‘ 129,835,700 
182,836,200 
235,591,350 
224,728,350 
Be epee ah ae 225,320,900 
234,337,250 
234,470,650 
203,649,200 
238,562,250 
215,671,250 
459,710,000 
175,193,800 
252,554,050 
156,195,700 
SSR ANG EERE 149,260,850 
164,347,450 
163,362,250 


a ER aia 8 Se deli ee un a $7,333,725,445 


Monthly Record Shows Trend. 


The general swing of the fire losses in its upward tendency as busi- 
ness turns bad is a very interesting study, and is particularly pronounced 
in the survey of the loss figures by months for the past year. We there- 
fore append a table of these monthly losses showing a comparison with 
those of the two preceding years: 


1918 1919 1920 


.«-$ 37,575,100 $ 29,446,325 $ 37,912,750 

26,891,950 26,631,500 

22,201,900 27,597,700 

15,484,750 22,108,750 

16,516,300 25,440,300 

20,475,750 25,743,900 

10,198, 25,135,825 

24,526,000 17,930,800 

September 13,434,300 29,083,500 25,630,050 
October 75,412,300 13,358,400 28,331,100 
12,333,750 23,450,800 28,093,350 

December 15,737,750 27,366,500 41,197,600 


$316,954,385 $269,000,775 $331,753,625 
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The total number of outbreaks of fire in 1920, which in each instance 
resulted in estimated property damage of $10,000 or over, was 3,457, as 
compared with 2,904 such fires in 1919. There has been during the past 
few years a steady increase in the amount of damage done by individual 
outbreaks once a fire has gotten headway, as will be noticed from the 
comparative table of fires classified according to their destructiveness. 


EstiMATED Loss 1916 1917 1918 1919 1920 

$ 10,000 to $ 20,000 1031 906 855 993 
20,000 to 30,000 581 527 516 557 
30,000 to i 427 387 411 410 
50,000 to 356 325 326 442 
75,000 to 100,000 340 359 357 478 
100,000 to 340 359 357 478 
251 268 268 262 


3326 3131 3090-3620 


Losses of a Million or Over. 


The year 1920 was free from any general conflagrations, but there 
were numerous heavy individual fires which resulted in a loss of a million 
dollars or more in each instance, the largest of these being the destruction 
of the wharf and piers at New Orleans and the great leather fire at Wil- 
mington, Delaware. We append a list of thirty-eight fires during the year 
of 1920, each of which resulted in an estimated property loss of a million 
dollars or more: 


LocaATION DESCRIPTION : AMOUNT 


Sheboygan, Wis. .......... Tannery 

New York Cithi. cc. ccives Shipyard, buildings, etc 

Old Point Comfort, Va..... Hotel 

Wt Gk. nn snes oe snd nee Tobacco warehouse 

Grand View, Tex Business and residential section 
INGW MORE GIT, unc vsetine Storage warehouse 

POGUOS, 8 ORs icceaeecccauwd Aviation repair depot 

Little Rock, Ark Railroad station, 

Brooklyn, N. Y............ Steamers, lighters and iron works 
San Francisco, Calif Glass works 

CA WE: TONE es 08k ends Lumber yards 

Galventl POS. 6 cckccwe cs Sisal warehouse 

CHPCRNO MMNR 5c vie Sis ow 4's 0 Pumping station 

Bamore. “Ma. oi... ccsciees Business buildings 

Chemo. Te. ei eda we Freight warehouse and cars 
Manistee, Mich. ........... Lumber and salt plant 

Kansas City, Mo........... Motion picture exchange 

New Orleans, La..:...5:... Sisal and other warehouses 
Bragra:, Oh. ccs cdenieses Three business blocks 

mt: Cormtel.. Pas. cs cccse ok Colliery 

LAWRENCE TEN, 5.5 cs voices. tos Four distillery warehouses 

Perth Amboy, N.Ji..csscscd Asphalt plant 

Sacramento, Calif. ........ Canned goods warehouse 
Galveston: Tex, | 200.6286 Piers, cotton and other merchandise 
RIMGSVING, FOR. coc c cence Railroad shops and other merchandise 
St. Louis, Mo Car plant and lumber 

Cameron, “Tet. 0.6656 ose Cotton compress and railroad property 
Washington, D. C Naval air station 

POEM RE toothy skatices vba Tire factory 

Brownsville, Pa. .........- Coal mine 


SESS5S33385' 
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LocaTION DESCRIPTION 


New Orleans, La Wharf warehouses and freight cars 

MPU ONW IN ad ao 03 nis'e oc Lumber plant 

Houston, Tex. ............Railroad shops, etc 

ON BS iE sis Pewee Rolling mill and dwellings 

New Orleans, La Dry dock and four steamers................ 
BOR WoBEE aioe do 6b bie sos oad \musement pier 

Mullens, W. Va Business block 

Wilmington, Del. ......... Leather plant 


Heavy Losses Continue in 1921. 


The losses by fire in the United States and Canada for the first two 
months of 1921, as compiled from the daily records of the Journal of 
Commerce, reached a total of $61,208,800. The fire losses of the past 
months show a continuation of the heavy run of fires which have been 
reported from all over the country since the industrial readjustment and 
consequent business depression became pronounced. Climatic conditions 
throughout the country have not been severe, and in the opinion of fire 
underwriters do not warrant the continued excessive losses. In February 
there were reported 314 fires in which the property loss was $10,000 or 
more. This compares with 361 such fires for January, and makes for a 
total of 675 for the two months, an unusual record. 

The losses for the first months of 1921, as compared with similar 
figures for 1920 and 1919, are reported as follows: 


1919 1920 1921 
January $29,446,325 $37,012,750 $35,319,950 
February 26,891,950 26,631,500 25,888,850 


$56,338,275 $63,644,250 $61,208,800 


Heavy British Fire Losses for 1920. 


The total fire losses in Great Britain for the twelve months ending 
December 31, 1920, are estimated at £8,489,000. As in America, the 
British losses for the last months of 1920 are higher than for the corres- 
ponding periods in 1919. The record for the entire year 1920, together 
with the figures for 1919 and 1918, are given below: 

1920 1919 1918 
412,500 
297,700 
338,400 
344,100 
312,000 


467,500 
498,000 
404,000 


421,100 


September 940,000 445,000 703,000 
October . 363,000 
November 650,000 
December 440,000 384,000 


Total twelve months £8,489,000 £10,017,550 £5,174,200 


It will thus be seen that the estimated total loss for the past year is 
slightly more than £1,500,000 under that of 1919, which latter total was 
considerably enlarged by the abnormally heavy losses in the month of 
June that year. 
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Five Year Statistics of U. S. Fire Waste. 


For 1915 to 1919, Inclusive, $1,416,000,000. Compiled by the 
Actuarial Bureau of the National Board of Fire 
Underwriters (Member N. F. P. A.). 


After many months of complicated labor, the National Board of Fire 
Underwriters is able to present in this issue a unique collection of fire loss 
statistics gathered by its Actuarial Bureau. Covering, as they do, the five 
years from 1915 to 1919, inclusive, the figures point to the major causes 
of fire which must be fought without cessation if America is to be relieved 
of these tremendous losses. The figures given here are compiled from 
insurance adjustment reports received by the Actuarial Bureau. They do 
not include fires not reported to the Actuarial Bureau, nor fires in 
uninsured properties. 

The aggregate loss shown, of $1,416,375,845, nearly enough to build 
the Panama Canal four times over, is staggering, at the least. It means 
that the country is just that much poorer in material wealth, and the most 
regrettable and striking feature of the situation is that most of the loss was 
preventable. The total recorded destruction amounted to $1,133,100,676, 
but to this is added 25% as a conservative estimate of the destruction 
from unreported fires and those occurring in uninsured properties. 

If USED instead of WASTED, $1,416,375,000 would have built 
283,275 new houses at an average cost of $5,000 each, thus supplying 
homes for 1,416,375 people. (This exceeds the total population of 
Connecticut.) Or it would have constructed 141,637 miles of macadam 
roads at $10,000 per mile. (This distance is about 5 3-5 times the cir- 
cumference of the earth at the equator.) 

In this analysis, which covers 3,500,000 adjustment reports, electricity 
is found to be the chief cause of fire loss, with a total for the five years 
of $84,086,471. 

Matches—smoking stood second, with $73,474,348 for the five years, 
while defective chimneys and flues held third place, with a total of 
$56,650,915. 

The other members of what might be called “the Big Eight” among 
fire causes are found to rate themselves in the following order: Stoves, 
furnaces, boilers and their pipes ($55,133,181) ; spontaneous combustion 

($49,702,886) ; lightning ($39,828,489) ; sparks on roofs ($29,271,585), 


* Note: This five-year statistical data was published by the National Board 
of Fire Underwriters in SAFEGUARDING AMERICA AGAINST Fire for January, 
1921. This publication is mailed regularly to N. F. P. A. members, who should have 
received the January issue. (New members or those who have recently changed 
addresses may not have received it.) 

The data is felt to be of such great value that this partial summary is reprinted 
in - QuartTERLy, that it may be included in the permanent records of the N. F. P. A. 
—Ep. ’ 
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Fire Losses by States, 1915-1919, Inclusive. 


Five Year Average Yearly 


State 
Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of 


Louisiana 
Maine 
Maryland 


Loss 


$16,729,563 


15,151,129 
2,724,441 
Columbia 1,619,249 
10,262,205 
33,317,086 
4,807,307 
73,916,503 
26,556,541 
28,771,339 
14,774,220 
19,038,989 
15,139,207 
12,082,333 
15,796,199 


Massachusetts 53,677,087 


Michigan 
Minneapolis 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 


43,767,928 
39,161,794 
13,544,160 
36,645,643 

8,786,164 
13,144,163 

1,140,087 


New Hampshire 6,988,230 
New Jersey 63,679,525 
New Mexico 1,944,611 


New York 


140,305,821 


North Carolina 14,724,885 
North Dakota 8,393,579 


Ohio 
Oklahoma 
Oregon 
Pennsylvani 


46,809,680 

16,963,611 

9,612,928 

a 78,339,666 


Rhode Island 8,558,869 
South Carolina 10,509,945 
South Dakota 6,036,180 


Tennessee 


Vermont 
Virginia 

Washington 19,012,791 
West Virginia 13,148,790 


Wisconsin 
Wyoming 


21,276,760 
46,361,831 
3,153,689 
3,782,363 
21,299,879 


20,958,772 
1,712,730 


$1,133,100,676 


Loss 
$ 3,345,912 
651,935 
2,807,833 
9,125,838 
1,208,834 
3,030,226 
544,888 
323,849 
2,052,441 
6,663,417 
961,461 
14,783,300 
5,311,308 
5,754,267 
2,954,844 
3,807,797 
3,027,841 
2,416,466 
3,159,239 
10,735,417 
8,753,585 
7,832,359 
2,708,832 
7,329,123 
1,757,233 
2,628,832 
228,017 
1,397,646 
12,735,905 
388,922 
28,061,164 
2,944,977 
1,678,715 
9,361,936 
3,392,722 
1,922,585 
15,667,933 
1,711,774 
2,101,989 
1,207,236 
4,255,352 
9,272,366 
630,738 
756,472 
4,259,976 
3,802,558 
2,629,758 
4,191,754 
342,546 


$226,620,135 
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Fire Losses by Causes, 1915-1919, Inclusive. 
STRICTLY PREVENTABLE CAUSES. 


Five Year Average Yearly 


Cause 

Defective Chimneys and Flues 

Fireworks, Firecrackers, etc 

Gas, Natural and Artificial 

Hot Ashes and Coals, Open Fires 

Ignition of Hot Grease, Oil, Tar, Wax, 
AMMEN OR Sia So sick cs Coke SNORT OA 

Matches — Smoking 

Open Lights 

Petroleum and its Products 

Rubbish and Litter 

Sparks on Roofs 

Steam and Hot Water Pipes 

Stoves, Furnaces, Boilers and their Pipes 


PARTLY PREVENTABLE CAUSES. 
$84,086,471 


Electricity 

Explosions 

Exposure (including Conflagrations) 
Sparks from Machinery 
Incendiarism 

Lightning 

Miscellaneous Known Causes 
Sparks from Combustion 
Spontaneous Combustion 


Oss 


$56,650,915 


1,499,854 
10,203,330 
11,806,754 


4,490,269 
73,474,348 
13,956,032 
25,910,434 

3,511,824 
29,271,585 

1,851,434 
55,133,181 


10,162,149 


202,176,433 


31,862,424 
21,596,965 
39,828,489 
20,193,164 
25,144,191 
49,702,886 


UNKNOWN CAUSES. 


Probably Largely Preventable 


360,587,544 


£1,133,100,676 


Oss 
$11,330,183 
299,970 
2,040,666 
2,361,350 


898,053 
14,694,869 
2,791,206 
5,182,086 
702,364 
5,854,317 
370,286 
11,026,636 


$16,817,294 
2,032,429 
40,435,286 
6,372,484 
4,319,393 
7,965,697 
4,038,632 
5,028,838 
9,940,577 


72,117,508 


$226,620,135 


and petroleum and its products ($25,910,434). The smallest loss 
($1,499,854) was shown by fireworks, firecrackers, etc. 

As might be expected, New York’s total damage from fire during 
the five years was heavier than any other state, the aggregate being 
$140,305,821, or nearly 10% of the whole. Pennsylvania was second with 
$78,339,666, Illinois third with $73,916,503, New Jersey fourth with 
$63,679,525, and Massachusetts fifth with $53,677,087. Other large loss 
states were Ohio, Texas, California, Michigan, Minnesota, Missouri and 
Georgia. 
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And How Much to Check the Fire Waste? 


How Our Nation Spends Its Income 


Analysis by E. B. Rosa, Chief Physicist, U. S. Bureau of Standards 


Total Appropriations for Year ending June 30, 1920, 
$5,686,005, 706. 


1 % J PUBLIC WELFARE 


3 %[j PUBLIC WORKS 


3.2% fj ADMINISTRATION 
OF THE GOVERNMENT 


92.8% 


PRESENT 
ARMAMENTS (25%) 
AND PAST WARS (67.8%) 


THIS 1% IS DIVIDED 
APPROXIMATELY AS 
FOLLOWS; 


Agriculture and development 

of natural resources % 
Education % 
Public Health Va 
Labor Yoo 


Harbors, rivers, roads, parks, etc 


Expenses of the Congress, 
President, Departments, etc. 


Including care of soldiers, 
pensions, railroad deficit, ship- 
ping board, interest on the 
public debt, European food 
relief, etc. 


Taxation for the Federal Government for this year averaged 
50 dollars per person; of this only 50 cents per person was 
spent for research, education, and development. 





NATIONALIZED POW!. 


Nationalized Power." 
By Herbert Hoover. 


The time has arrived in our national development when we must have 
a definite national program in the development of: our great engineering 
problems. Our rail and water transport, our water supplies for irrigation, 
our reclamation, the provision of future fuel resources, the development 
and distribution of electrical power, all cry out for some broad-visioned 
national guidance. We must create a national engineering sense of pro- 
vision for the nation as a whole. . . . It is our duty as citizens to give 
voice to these critical matters of national policy which our daily contact 
with this, the fundamentally constructive profession, illuminates to us. 
Just as our medical associations voice the necessity of safeguards to 
national health; as the bar associations, of safeguards to our judiciary, 
so the engineers should exert themselves in our national engineering poli- 
cies. We have none; but we need some, or the next generation will face a 
lower instead of a higher standard of living than ours. 

The development of our transportation, fuel, power, and water under 
private initiative has. been one of the stimuli that has created the greatness 
of our people. It has been easy to compass when the problems were more 
local and filled with speculative profits. There, however, arises a time 
when this haphazard development must be coordinated in order to secure 
its best results to the nation as a whole. This system has given us a 50 
per cent. result ; if we are to have 100 per cent. we must have a national 
conception and national guidance. This last 50 per cent. involves prob- 
lems beyond individual initiative alone. Not only is individual initiative 
insufficient because the problems involve political, financial, interstate 
matters beyond corporate ability, but we have, with practically unanimous 
consent of the country, adopted a policy of the limitation of profits in the 
operation of public transportation and power and some other utilities, and, 
through the pressure of public opinion, we are rapidly coming to a limita- 
tion of profit in the development of other large sections of national 
resources which tend to become natural monopolies.. While the limitation 
of these profits makes for public good, on the other hand they also militate 
against individualistic development of national resources and necessitate 
the co-operation of the community as a whole to secure initiative for wider 
development in the national sense. 

Certain of our national resources have always been in national 
ownership, such as waterways. Certain others, such as reclamation, irri- 
gation, distribution of water for power, are rapidly coming under govern- 
ment control. In others, such as timber, coal, and oil, the possible 
exhaustion brings their conservation or provision for the nation’s future 


* From an address before the American Institute of Mining Engineers, Minne- 
apolis, August 26, 1920. 
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into national concern. In our railway problem, national action has until 
recently been directed wholly to limitation of profits. Latterly, it has 
undertaken to regulate wages and give some small recognition to the 
necessity of equipment. But microscopic attention has been given to the 
greater problem of how, to get more transportation, to get it so organized 
as to secure real economic operation in its broad sense. 

We have a long list of such problems. Some of these have been 
discussed before the Institute on previous occasions. During the past year 
the Institute undertook to look into the economic situation of this industry 
as a national whole. It was demonstrated to be the worst functioning 
industry in the country. Owing to seasonal and other irregularities of 
demand, the average term of employment in the bituminous industry is 
less than 190 days per annum. If this industry could be operated a normal 
work year, 125,000 men could be turned to other production. It is an 
industry in which 30 per cent. more capital is invested than would other- 
wise be necessary. The cost of coal to the consumer and the risks to the 
operator are greatly increased and, above all, it presents a great human 
problem fraught with all the terrible misery and strikes and justified 
discontent that flow from intermittent employment. 

I am not proposing any nationalization of the coal mines; far from it. 
What is required is that we should realize that with our necessary social 
view of prohibition of combination there remains a national problem be- 
yond the solution of any individual coal operator or any group of oper- 
ators. It must have national guidance and national plan for its solution, a 
co-operation of great consumers, railways, operators and miners — but 
what individual operator can do this? 

In respect to our coal supplies again, if we would look forward to 
the next generation, we have a problem of conservation of immense 
importance. In this connection, it has been ably proposed by our members 
that the national Government should co-operate in investigating the possi- 
bilities of the establishment of a great electrical trunk line throughout 
the great power-consuming districts of the Northeast, and that we should 
feed into this great power-road power generated at the mines and avail- 
able water sources, drawing from it at every town and city. The con- 
summation of this project means cheaper power to all consumers. It 
means a great economy in consumption of coal. It means more regularity 
in output. It thus means greater ability to compete in world manufacture. 
It means great relief to the railways from expansion. It means an in- 
creased standard of living and a decreased cost of living to a very large 
section of our population. We have again much such a problem in 
providing adequate power resources upon the Pacific Coast, where today 
hundreds of thousands of acres of fertile land are practically non-pro- 


ducing for lack of pumping power. 
Of other problems akin to this, we are confronted throughout the 


West with the fact that a large portion of our average low water supply 
is already under engagement for irrigation and power. The time has come 
when that expansion of the land available for cultivation, or into more 
intensive cultivation, is a factor of mountain storage of water to increase 
our stream flows in the low season. We have thus a storage problem on 
a scale we have not hitherto dreamed of, and, again, it is a problem 
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involving co-operation in financial, economic, distribution, navigation, 
interstate questions, in which individual initiative must have the assistance 
of the community. 

Another series of such problems lies in our oil supplies. If we are 
to have a mercantile marine and to maintain our navy on a basis of 
equivalent efficiency with foreign navies, if we are to maintain the devel- 
opment of the gas engine—the greatest lift in our standard of living and 
saving of labor in fifty years—we are confronted with the necessity of 
securing additional oil supplies from outside our own boundaries. Our 
own supplies, so far as now known, do not represent twenty-five years 
at our present rate of consumption. The Institute many months ago was 
the first to give warning to the Federal Government of the gradual ab- 
sorption of all of the oil sources of the world by other great Powers, and 
that within a short time we should be dependent upon the good will of 
these Powers for our necessary oil supplies. No private individual can 
compete with foreign governments in the measures that they are adopting 
to hog the resources of the world. This problem again is an engineering 
problem that requires more than private initiative. 

A problem of even more pressing importance than these is the whole 
question of transportation. It is a problem that does not lie alone in ex- 
pansion of railway facilities. It lies also in the proper expansion of water- 
ways and their coordination with the railway transportation of the country. 
We have been dabbling in the improvement of water transportation of the 
United States for a hundred years, and, so far as I know, never yet have 
we considered it as a problem requiring complete coordination of the 
entire transport problem for the whole country. We have spent enough 
money improving useless creeks to have made several competent water- 
ways. Every congressional district in the United States has angled for 
appropriations for carrying mud from one hole to another as their proper 
participation in the national plunder. They have never considered that the 
taxes taken from the people as a whole should be devoted to those points 
that will benefit the people as a whole. 

One result of the policy pursued has been that our waterways have 
been so badly handled that they have not been able even to compete with 
the railways, and today, with an enormous increase in railway rates, we 
find ourselves utterly unable to handle the great bulk commodities of the 
country at the possible lower charge over our waterways. The opening of 
the St. Lawrence to ocean-going vessels means five cents a bushel to every 
farmer in ten States. Likewise, of no less importance are our internal 
waterways. 

These projects have a simple result in the engineer’s mind: they 
make greater production possible with less human effort; they increase 
the standard of life; they provide for our children. All of these problems 
are much akin, and the time has come when they need some illumination, 
guidance, co-operation in their solution from the Federal Government. 
Nor do I mean a vast extension of federal bureaucracy in federal owner- 
ship. If,'in the first instance, through an agency of the central Govern- 
ment, we could have an adequate study and preparation of plan and method 
made of these problems, for engineering development over the next fifty 
years, viewed solely in their national aspects, we would have taken the 
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first step toward the adequate provision of an increasing standard of 
living and a lower cost of, living for our descendants. 

The second step is to determine that our Government will be a 
government of co-operation, limiting profits surely, but holding to indi- 
vidual initiative as the single hope of human development. In order that 
we shall have some central point in the Federal Government where these 
problems may be adequately considered, from which they can be ventilated 
for the verdict of public opinion, where the business brains of the country 
can be called into conference and co-operation with the Government, and 
therefore with the people, the engineers of the United States have pro- 
posed time and again that a Cabinet department should be established in 
Washington, either new or to replace the Interior Department, to which 
should be assigned the whole question of public works. You are familiar 
enough with the advantages of such a department from an everyday 
administration point of view, and enormous saving to the Government 
from the duplication or competition of the six or seven departments now 
engaged in engineering construction work of this character, but on this 
occasion I wish to call your attention to the fact that such a department 
has become an essential from the point of view of proper consideration 
and presentation to the American people of these broader national engi- 
neering problems, upon which the next generation must depend if our 
country is to march forward. 


High Finance in Louisiana. 


Extract from letter to George Welman, Chief Electrical Inspector 
Louisiana Fire Prevention Bureau, from a member of his staff at Shreve- 
port, La. 


March 26, 1921. 
One morning last week I took some time off and inspected 
one block of the business district just to see how the electrical 
work is, and from a financial standpoint I did very well, having 
gathered 23 pennies from the back of plug fuses, to say nothing 
of the pieces of copper. 
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Double Check Valve as a Water Safeguard. 


By H. A. Burnham.* 
(Member N. F. P. A.) 


Conservation is a subject that is always of great interest and im- 
portance, and it arises with respect to both life and property whenever we 
consider protection against fire. As a result of over 50 years’ experience 
in protecting large manufacturing properties in about 1,000 cities and 
towns in 29 states and 4 provinces, it is believed that the following infor- 
mation will be of value to those who are concerned with the arrangement 
of private fire supply from public water mains. 

Function of Public Water Systems. 

A public water system has two distinct and generally recognized. 
functions ; one is to provide water for domestic and industrial purposes ; 
the other is for extinguishing fires... These functions are brought into 
proper relative adjustment through the co-operation of the sanitary 
engineers and the fire-protection engineer. 

In a matter so vitally concerning communities at large as this relation 
between public health on one hand and the loss of life and property by 
fire on the other hand, every community should carefully consider all the 
available facts before forming its opinion as to its needs, and for that 
purpose the following facts are presented as having an important bearing 
on this question. These facts relate entirely to a particular kind of safe- 
guard for public water supplies, known as the F. M. double check valve 
equipment. 

Sprinkler ,Systems. 

A public water supply exercises.its fire-extinguishing function in the 
most efficient manner through automatic sprinkler systems. Briefly de- 
scribed, these consist of many sprinkler heads, so called, supported near 
the ceiling by a system of pipes filled: with water under pressure. When 
a fire heats the head sufficiently, the solder which keeps the head closed 
at ordinary temperatures, melts and allows water from the pipes to spray 
onto the fire. The heads are spaced 8 or 10 ft. apart over the entire area 
to be protected. 

The continuity of the water supply at good pressure is, of course, a 
vital factor in the capability of the sprinkler to control or to extinguish 
the fire, and for this reason it is often necessary to guard against interrup- 
tion of this service by providing a secondary supply, often in the form 
of a fire pump drawing water from other sources. To use these supplies 
automatically in a single system of piping, it has been the practice for a 
great many years to use check valves on both supply pipes in order that 
water pressure from the higher source may not be lost through the lower. 


* Note: This paper was read before a recent meeting of the newly organized 
Canadian Section of the American Water Works Association, and reported by 
Fire and Water Engineering —Ed. . 
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Need of Improvement Recognized. 

The occasional failure of the old-style check valve, buried out of 
sight in the earlier days of the development of automatic sprinkler pro- 
tection, showed that improvement was needed in this feature if fire 
protection engineering was to keep pace with sanitary engineering in the 
matter of safeguarding against contamination at every point. 

The very large majority of water works officials are keenly alive to 
their responsibilities in the matter of furnishing the most efficient fire 
protection possible, and it is reassuring to know that in practically all 
cases (which are reported from time to time) of contamination of the 
water supply, the action of the responsible parties has been prompt in 
locating and removing the cause of the trouble and in taking measures to 
prevent its recurrence. 

As a result of the desire on the part of public officials to obtain 
absolute freedom of contamination, there have been but very few cases 
where the obligation to furnish efficient fire protection has been denied 
by requiring complete physical severance of the sprinkler systems from 
the public mains, and consequent lowering of the standard of fire pro- 


tection. ' 
Improvement Accomplished. 


Having fully recognized the need of improvement for the sprinkler 
connections as long as 12 years ago, fire protection engineers applied to 
this problem the principles of superior mechanical construction and com- 
plete accessibility. The result has been as stated by an eminent sanitary 
engineer—that the public water connection to a sprinkler system having a 
dual supply can be maintained so that the danger of contamination is re- 
duced to a point where it is of less importance than the danger to life re- 
sulting frum insufficient fire protection, as shown by comparison of the 
life loss by fire and life loss by disease caused by faulty fire service con- 
nections. 

This method of safeguarding the public water system, now known as 
the F. M. double check valve method, was first brought to public attention 
at a convention of the National Fire Protection Association, May 18, 1910, 
and at about the same time at a meeting of the New England Water 
Works Association in Hartford, Conn. 


F, M. Check Valves Installed. 

Equipments of this kind have been made in increasing numbers yearly 
at many of the highest class manufacturing plants in the United States 
and Canada, until there are now over 500 such equipments in use. About 
75 per cent. of these are in the New England States, about 17 per cent. 
in New York State and the remainder scattered through the western and 
southern states, with a few in Canada. 

The installation of these equipments has been brought about in many 
cases by the desire of the property owner to provide the most efficient 
form of safeguard, in some cases by general orders of local water boards, 
in some by direct recommendation of state health officers, and in some by 
the requirements of a state law. 

The principle of operation of these check valves is the same as with 
any swing check valve containing a clapper hinged above and closing 
against an inclined seat by its own weight plus the excess pressure from 
the private fire system. 
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Plan and Sectional Elevation, F. M. Check Valve. 
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The essential improvements in construction are the very wide clear- 
ance between the edge of the clapper and the inside of the body; the use 
of bronze for the seat ring, holding ring, disc, stud, arm, pin and bushings ; 
the use of a medium soft rubber ring closing on a brass seat ; and the body 
design permitting the clapper to swing entirely out of the body for in- 
ternal inspection by the removal of the cover plate without further dis- 
mantling. (See Fig 1.) 

The essential improvements in installation and maintenance are their 
accessibility within a frost-proof pit, and the resulting facility in deter- 
mining their condition at any time by means of test drains and gauges 
or by internal inspection. (See Fig. 2.) It is important that no water be 
used for other purposes than fire or test through the connections protected 
by this equipment. If other uses must be provided for, such as drinking 
or industrial, such water should be taken from the public supply through 
an entirely independent connection and a separate system of piping within 
the property. A typical arrangement for fire service of this kind and an 
independent domestic service having a dual supply, is shown in Fig. 3. 
It will be seen that the public and private waters are separated in the fire 
system by the F. M. check valves, and in the domestic system by breaking 
the line supplying the public water at a point above a service tank. Under 
normal conditions of ordinary practice, the water from the public system 
will pass freely into the private fire system, which is therefore filled with 
this water, so both systems are under the same pressure day after day. 
The check valve clappers need never be subjected to higher pressure than 
this excepting in case of fire, when the private pressure may be raised by 
the pump or the public pressure may be lowered by draft from the street 
hydrants. 

If, through defect or neglect, both checks should be in leaking con- 
dition when this variation of pressure occurs, all the clean or public water 
in the private system between the pump and the checks would have to be 
expelled before the pump water could reach the public mains and the rate 
of this displacement would depend on the size of the leak and the dif- 
ference of pressure between the public and private systems. 


Probability of Leakage. 

Not only has this combination of conditions never yet been known to 
occur, but the quarterly leakage tests and yearly internal examinations 
made on or about 500 such installations of F. M. check valves during the 
recent years have failed to disclose a condition of the valves where such 
an occurrence would be at all likely. This excellent record has brought 
this safeguard well through its experimental stage to a point where official 
recognition has now been given by progressive public bodies to the extent 
of recommending or requiring its use as a necessary improvement in safe- 
guarding the water supply. 

Faults to Avoid. 

Caution is necessary in specifying for these installations. One com- 
mon fault to be avoided is the use of commercial check valves without 
good clearances and with easily corrodible moving parts. Sometimes the 
testing connections are omitted and sometimes the pits are improperly 
drained, so they are not easily accessible. So important a device should 
be installed in accordance with specifications agreed’ to by the water de- 
partment having control. Fig. 2 shows what has proved to be a thor- 
oughly practical arrangement. 





DOUBLE CHECK VALVE AS A WATER SAFEGUARD. 


FROM PUBLIC 
WATER MAIN 


A 


EST VALYE E— 
CHECK VALVE G 


" 
+ 


He 


: |e 
« ¢ . S ° _ ° . 
- [rest vave 04 Chrest vALVEE). "| FLOOR PITCHED 
os ° _. 4 TO DRAIN 


yes ; 2 


SECTION A-B 
Courtesy Fire & Water Engineering 
Fig. 2 
Approved Arrangement of F. M. Double Check Valves in Pit. 


’ 


Tracing Contamination. 

Regarding the cases of contamination occasionally reported in con- 
nection with this subject, it is usually found when the trouble has been 
definitely traced to its source, that the fault is most often with the dual 
connection to the private industrial systems and not from fire service. 
This is apparently because cross connections of small pipes within a build- 
ing can be readily made and easily hidden; they may be under pressure 
several hours a day. Often this supply from the public. system has no 
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control but a hand-operated gate, and often the water department has no 
definitely enforced rules governing the use of its water. 

A few cases have been traced to the use of drinking water taken 
from a fire system. This condition should never be tolerated. 

One case which was recently given much publicity in engineering 
journals was traced to a cross connection between two industrial systems 
within the same plant. Cases like this have sometimes been used, though 
improperly, as an argument against the principle of using combination 
supplies for protection against fire. 

The cases where trouble really was traced to the fire service connec- 
tions were mostly before 1910, and these were the starting points for 
improvements which have resulted in the equipment as it stands today. 


Loss of Life. 

Reference has already been made to the comparative danger of the 
contamination of the water supply and of loss of life due to insufficient 
fire protection, with the statement that the greater is from the latter. Not 
only is this the opinion of many sanitary engineers who have made a 
study of this question, but the fact is demonstrated by the absence of any 
known case of contamination having been traced to connections where 
the F. M. safeguard was in use, in contrast with the great loss of lives 
where adequate fire protection was not provided. 

The following list of such fires, although very incomplete, will em- 
phasize the need of better fire protection: 

In 1908, Collinwood School, Cleveland, Ohio 160 lives lost 

1913, clothing factory, Binghamton, N. Y 35 lives lost 
1913, Asche Building (factory), New York 147 lives lost 
1915, parochial school, Peabody, Mass 21 lives lost 
1915, candy factory, Brooklyn, N. Y 12 lives lost 
1915,. paper box factory, Pittsburgh, Pa 13 lives lost 
1918, button factory, Newark, N. J 11 lives lost 

Cases like these would be fewer with greater encouragement of 
sprinkler installation. 

In contrast to this partial record for unprotected properties is the 
security of life obtained in thoroughly sprinklered factories. 

At a meeting of the New England Water Works Association in 
December, 1915, at Hartford, the statement was made by H. O. Lacoun* 
engineer of the Factory Mutual Insurance Companies, that “in approxi- 
mately three thousand mills scattered all over the country and insured in 
the Mutual Companies, and which are very largely under sprinkler pro- 
tection, during 35 years only five lives have been lost by fire, and these 
factories are occupied every day by about 1,500,000 people.” 


F. M. Checks Meet Requirements. 

In 1919 the American Water Works Association’s Committee on 
Private Fire Protection Service (Nicholas Hill, Jr., chairman) presented 
at the Buffalo convention the most complete report on this subject that 
has ever been produced. The four lines of fine print on page 37 of that 
report state concisely the conditions which should be obtained on all fire 
service connections and which are now being obtained where the F. M. 
check valves, properly installed and maintained, are used. This suggested 
rule is quoted as follows: 

“No fire-protection system having an independent water supply which 
is unsafe for drinking shall be connected with the public supply mains, 
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unless such connection is so equipped as to positively prevent the flow 
of water from the piping to the public system.” 


Suggested Fundamental Rules. 

‘In closing it can be safely stated that long experience in dealing with 
water works matters with reference to automatic sprinkler protection has 
shown that practically all the troubles and questions that beset the up-to- 
date water works operator may be successfully met by the faithful ap- 
plication of the three following fundamental rules, readily understood 
with the aid of Fig. 3. 

1—All private pipe systems from which water is used for manufac- 
turing or domestic purposes should be entirely independent of private pipe 
systems used for fire service. 

2—No connection should be maintained through which water of 
unapproved quality can be discharged to the pipes of the public water 
system from any private auxiliary system. 

3—Every fire service connection from the public mains where the 
secondary supply is of unapproved quality should be provided with two 
specially constructed check valves, so installed as to permit ready inspec- 
tion and subject to the approval of the Water Department. 


Factors in Development of F. M. Check Valves. 
The extent of recognition and the events leading up to the present 
extensive use of the F. M. safeguard are briefly outlined as follows: 
The states having more than 12 installations are: Massachusetts, 273; 
Connecticut, 58; New York, 86; New Jersey, 18; Ohio, 16; Maine, 15. 
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Early important installations were as follows: 1908-9 Hartford, 
Conn., 14 connections; 1909-12, Auburn, N. Y., 20 connections; 1909-13, 
New Bedford, Mass., 33 connections; later, New Bedford, Mass., 42 con- 
nections ; 1916, Passaic, N. J., 10 connections ; 1917-18, Fall River, Mass., 
92 connections ; 1917-18, Utica, N. Y., 22 connections. 


Official Recognition. 


New YorkK—Accepted as “sufficient and satisfactory safeguard” by 
New York State Commission of Health, April 29, 1918. Tentatively 
approved by chief engineer, New York State Department of Health, April 
16, 1918, with favorable comment on the Auburn, N. Y., installations. 

New Hampsuire—Section 3, Chapter 205, Law of 1913, as amended 
in 1919, relating to emergency intakes and factory connections, states: 
“Every valve, gate or other device for controlling or preventing the 
inflow of water of such unapproved character to the public supply pipe 
system must be of such construction as to permit of efficient inspection 
and testing, and an actual test thereof shall be made not less than twice 
annually by the individual, corporation or association furnishing water 
to the public.” This is further interpreted by a circular issued by the 
Secretary of State as follows: “It is, therefore, required that in the case 
of every factory connection involving an unapproved source, there shall 
be installed a modern double check system, of the type generally known 
as the ‘factory mutual’ fire service connection.” 

New JerseEy—State Board of Health, 1915, investigated and recom- 
mended this arrangement of “double check valves of improved construc- 
tion” to a locai water company taking from a large distributing system 
serving many communities. 

New Beprorp, MAss.—Water Department allows no fire service 
connection unless it is equipped with the standard arrangement of F. M. 
check valves. All are so equipped. Secondary supplies mostly from salt 
water. 

Fatt River, Mass.—In 1917 Watuppa Water Board, following the 
revised ordinances of the city, required changing all the old single check 
valves for standard arrangement of F. M. check valves and all are now 
so equipped. Secondary supplies are from salt water and open ponds. 

Ausurn, N. Y.—Water Department allows no fire service connec- 
tions without this safeguard. 

Utica, N. Y.—Ordinance requires complete severance or use of the 
double check valves. 

WATERBURY, CONN., is now equipping .all factory fire service con- 
nections with this safeguard, a total of about 46. : 

The health departments of the states of Pennsylvania, Ohio, Indiana 
and Michigan, and also the United States Shipping Board, have recom- 
mended or accepted F. M. double check valve installations in special cases 
to remedy faulty conditions. 

As a result of ten years’ experience of the Inspection Department of 
the Associated Factory Mutual Fire Insurance Companies, it may be said 
that no case of contamination of a public water supply has yet been traced 
to the failure of F. M. check valves. No case of leakage past both checks 
at once has been reported where the rules for maintenance have been 


observed. 
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Oil Pollution of Rivers and Harbors and 
the Attendant Fire Hazard. 


By the Engineering Staff of the National Board of Fire Underwriters. 
(Member N. F. P. A.) 


Numerous problems have arisen from the advent on a large scale of 
oil as fuel under marine and stationary boilers. Not least among these is 
that created by the practice of oil-burning vessels and tankers cleaning 
tanks and discharging oil overboard as the ship approaches port or while 
within the harbor. 

As a rule, tanks and bunkers are nearly empty when the ship enters 
a large seaport, and this is especially true if arrival at the particular port 
completes the voyage. The oil remaining in the tank is pumped overboard, 
as oil companies refuse to pump oil into tanks containing oil furnished 
by other companies. This pumping out is also done because of the pres- 
ence of considerable salt water at the bottom of tanks, which interferes 
with the burning quality of the oil. 

Practically all of the oil used for marine purposes comes from the 
Tampico district in Mexico. It has an asphaltum base, the specific gravity 
ranging from 11° to 16° Baumé. At present a very large percentage is a 
crude oil, its volatile content being so small as to preclude “topping’’* at 
a profit. 

If a vessel is going into dry dock for repairs, tanks and bunkers must 
be cleaned, and in the interests of economy the wide awake chief engineer 
will see to it that tanks are as near empty as possible before docking, as 
the cleaning of tanks while vessels are in dry dock is a very costly opera- 
tion. Hence there is formed an additional inducement for the discharge 
of oil as the ship enters port. 

The oil, in the form of a viscous, tarry mass, spreads over the surface 
and is carried by the action of tide and wind and deposited upon beaches 
and into harbors, where it forms a coating to piling and other pier and 
wharf structure members. This coating will extend from low water to 
high water, or, in other words, its extent depends upon the tide range. 
In New York harbor, where there is a tide range of 7 feet, the great 
extent of this coating is apparent. 

During the summer of 1919 the pollution of the waters and beaches 
of resorts along the New Jersey coast became so bad that bathers found 
it necessary to provide themselves with gasoline or kerosene to remove 
the oil from their bodies. Indeed, it became the custom for owners of 
bath houses to furnish a small bottle of kerosene as part of a bather’s 
equipment. Through the efforts of Mr. E. H. Skinner, a public-spirited 
resort owner, the Supervisor of the Harbor of New York caused the daily 


*Removing from the crude oil the volatile oils, such as gasoline and kerosene. 
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periodic flashing to sea of a warning against the discharge of oil to all 
incoming vessels. This measure resulted in a considerable improvement 
of this condition. 

In 1920, articles began to appear in the newspapers concerning this 
oil pollution of harbors and adjacent waters, and several fire insurance 
companies, becoming apprehensive of the hazard to water-front properties, 
directed inquiries to the National Board of Fire Underwriters as to the 
seriousness of the hazard. An investigation of conditions in all ports of 
the country was immediately started by the National Board. Anyone 
familiar with the kind of oil fuel in question knows that it must be 
atomized to burn, and that it cannot be ignited by a lighted match, cigar- 
ette or cigar, as stated in certain newspaper articles. Further, the oil on 
the water surface and coating piles has been exposed to the air and most 
of the volatiles evaporated. In other words, this oil shquld be mainly 
considered as a means of spreading fires originating from other causes 
and not as increasing the probability of fires starting. In this respect the 
hazard is not so severe as popularly believed. 

Concerted action to combat this menace developed with the calling of 
a meeting of interested parties in New York on October 13, 1920. It 
was the sense of this meeting that an investigation of conditions in every 
seaport of the United States should be made and recommendations for 
additional federal legislation and regulations drawn up, the investigation 
and general handling of the problem to be carried on by the National 
Board of Fire Underwriters. Accordingly, the National Board was re- 
quested to head the movement. In agreeing to undertake this work, the 
National Board pointed out that an investigation had already been started. 

A questionnaire sent to fire chiefs and other municipal officials 
included the following queries : 

a. Are oil tankers or oil-burning vessels permitted to clean tanks or 
discharge water ballast from tanks previously containing oil while inside 


the harbor limits? 
b. If not, have violations been noted, and what vessels appear to be 


the principal violators? 

c. Does oil cover the water to such extent as to form a hazardous 
condition with respect to spread of fire from pier to pier? 

d. ‘Does this oil adhere to piers and other sub-structure members of 
the piers? 

e. In the case of dry docks, how is oil sludge from tanks of oil- 
burning vessels disposed of ? 

f. Have any fires due to this cause occurred? If so, give details, 
including date, location, cause and extent of fires. This information 
should be supplemented by a map of the harbor, showing locations of fires, 
and points where oil on the water is most prevalent. 

The information thus obtained is shown on the following table: 


CITY REGULATIONS REMARKS 
Atlantic City, N. J... None During past summer grounded tanker 
pumped 10,000 gallons of oil overboard, 
causing much trouble. None previous or 
since. 
Baltimore, Md Considerable trouble in the past; one serious 
fire spread due to this cause. 





OIL POLLUTION OF RIVERS AND HARBORS. 347 


CITY REGULATIONS REMARKS 


Boston, Mass Oil coats piles at many locations in harbor. 
Fire Marshal investigating and consider- 
ing preparation of regulations. 

Charleston, S. C..... Ordinance Oil on waters of harbor and forming coat- 
ing on piles, etc. 

Galveston, Tex Ordinance Oil present on water to such extent as to 
form serious fire hazard; has retarded de- 
velopment of oyster beds. 1 fire; slight 
damage. 

Jacksonville, Fla....None.............. Some oil on harbor waters and coating 
members of pier sub-structures; tending 
to increase. 

Los Angeles, Cal..... Oil forms coating on docks and piers and 

(San Pedro) considered as a means of spreading fires 
2 by Underwriters. 

Mobile, Ala State Law A fire due to this cause has occurred. Oil 
coating on piles in few locations. 

New Orleans, La.....Nome......%...0.-. Current usually carries off oil, but much 
lumber in river damaged by oil; accumu- 
lations of oil and debris occasionally in 
slack water. 

New York, N. Y.....U. S.and Municipal. Much oil on water at times and forming 
coating on piles, etc. Bathing ruined on 
adjacent beaches. 

Norfolk, Vac. 666.455 State Regulation....Some oil in Hampton Roads, but none in 
harbor; some ships fined for violation of 
state port commissioners’ regulations. 

Philadelphia, Pa.....1 Oil noted on waters of harbor, but not con- 
sidered alarming. 

Portland, Me........ More or less oil on water at times, but 
passes off and does not cause trouble. 

Providence, R.I..... PRO es et aowes No trouble within city limits; elsewhere in 
small bays, some oil noted. 

San Francisco, Cal.. Law......:?........ No. serious trouble, although oil adheres to 
piles and other structures. 

Savannah, Ga........Ne =e trouble from oil on water and 
piles. 

Seattle, Wash POG, 6 ooo cet peters Much oil on harbor waters and forming 
coating on piles and other parts of piers. 
Serious fire due to this cause. 


On December Ist, 1920, General Taylor, representing the Chief of 
Engineers, U.S. A., Capt. Roy Smith, U.S. N., Supervisor of New York 
Harbor, and Engineer H. E. Newell, of the National Board of Fire 
Underwriters, appeared in Washington before the House Committee on 
Appropriations for the purpose of explaining the necessity and urging an 
increased appropriation for the Supervisor of the Harbor. 

The Supervisor explained in detail his recommendations for the pre- 
vention of oil pollution; these in connection with the normal operating 
expenses would have necessitated a total appropriation of $1,200,000. 

General Taylor emphasized the necessity of increasing the inspection 
force, and cited the many complaints of the oil menace from corporations, 
prominent citizens and owners of beach properties. 

The National Board representative pointed out the fire hazard created, 
and also submitted the above table showing that serious conditions also 
éxist in other ports. He stated that increased supervision was needed for 
New York harbor and additional legislation to control the situation in 
others. ; 
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Chairman Good suggested tla’ more drastic legislation might produce 
the desired results; he also agreed that Federal legislation to cover all 
ports was needed. 

On December 10th, 1920. 1 meeting was held at the office of the 
National Board of Fire Underwriters. This meeting was called for the 
purpose of discussing the results of the National Board’s investigation, 
and to formulate an amendment to existing river and harbor legislation. 

A recommendation made to the War Department was suggested for 
consideration ; if enacted into law, this would regulate the discharge of oil, 
oil sludge or oil refuse of any kind by ships ‘under American registry. 
It was pointed out that with such a law in force it would very likely be 
possible, through international agreement, to have similar regulations 
adopted by foreign governments. The practicability of such a measure 
was discussed, and while it was thought that marine men, such as marine 
engineers, should be given an opportunity to voice their opinion, it was 
decided to use this plan as a basis for proposed Federal legislation. 

On January 5th, 1921, a second meeting was held at the rooms of the 
National Board, at which the following interests were represented : United 
States Supervisor of New York Harbor, United States Steamboat Inspec- 
tion Service, New York Department of Docks and Ferries, New York 
and New Jersey Dry Dock Association, marine salvage and tank cleaning 
corporations, beach land improvement interests, marine underwriters, 
railroad and other insurance interests, New York Board of Fire Under- 
writers, National Board of Fire Underwriters, and the National Fire 
Protection Association Committees on Docks, Piers and Wharves, and 
Marine Fire Hazards. 

The purpose of this meeting was to discuss a proposed amendment, 
best methods to pursue in securing Congressional action thereon, method 
of securing enforcement of Federal laws and regulations, and the general 
question of proper means for the disposal of waste refuse oil. 


Suggested Legislation. 

Following is the proposed amendment : 

3e it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled : 

That Section 13 of the River and Harbor Act, approved March 3, 
1899, shall be, and hereby is, amended so as to read as follows 

That it shall not be lawful to throw, discharge, or deposit, or cause, 
suffer, or procure to be thrown, "discharged or deposited either from or 
out of any ship, barge, or other floating craft of any kind, or from the 
shore, wharf, manufacturing establishment or mill of any kind, any oil, 
fuel oil, oil sludge or other oil refuse, or refuse matter, of any kind or 
description whatever into any navigable water of the United States or into 
any tributary of any navigable water, including sewers discharging into 
such navigable water or tributary thereof from which the same may float, 
or be washed into such navigable waters, but this shall not be construed 
io prohibit the discharge or deposit of refuse matter, except oil, fuel oil, 
oil sludge or other oil refuse into streets or sewers when such matter 
passes therefrom in a liquid state into such navigable waters; and it shall 
not be lawful to deposit, or cause, suffer, or procure to be deposited, 
material of any kind in any place on the bank of any navigable water, or 
on the bank of any tributary of any navigable water, where. the same shall 
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be liable to be washed into such navigabi. water, either by ordinary or 
high tides, or by storms or floods, or otherwise, whereby navigation shall 
or may be impeded or obstructed: Provided, That nothing herein con- 
tained shall extend to, apply to, or prohibit the operations in connection 
with the improvement of navigable waters . . construction of public works, 
considered necessary and proper by the United States officers supervising 
such improvement or public work: And provided further, That the 
Secretary of War, whenever in the judgment of the Chief of Engineers 
anchorage and navigation will not be injured thereby, may permit the 
deposit of any material above mentioned other than oil, fuel oil, oil sludge, 
or any other oil refuse, in navigable waters, within limits to be defined 
and under conditions to be prescribed by him, providing application is 
made to him prior to depositing such material; and whenever any permit 
is so granted the conditions thereof shall be strictly complied with, and 
any violation thereof shall be unlawful: And provided further, That except 
in an emergency at sea, no vessel of American registry shall discharge 
overboard oil, oil sludge, or any other oil refuse, within 100 miles of any 
inhabited coast of any or all nations. And provided further, That the 
discharge overboard of oil, oil sludge or any other oil refuse, from any 
vessel within a port, harbor, or elsewhere within the jurisdiction of the 
United States, shall be in accordance with the regulation prescribed for 
such purpose by the Secretary of War. 

The discussion ensuing brought out the fact that two distinct problems 
were involved as regards oil disposal by ships in harbors or dry docks, 
one relating to the separation of oil from bilge water, and the other re- 
lating to the disposal of oil and sludge from the oil tanks. The latter 
problem is the most serious, being complicated by the fact that oil tanks 
when nearly emptied are filled with sea water as ballast, the mixture of 
sea water and oil being a difficult one to handle. 

The United Marine Contracting Corporation for tank cleaning pur- 
poses utilizes a separator manufactured by the DeLaval Company. This 
separator is very similar to that employed in cream separation; it has a 
small capacity and must frequently be stopped to permit removal of dirt. 
The method employed by the Wheeler Salvage Company consists of 
pumping the oil and sludge into tanks aboard a specially constructed barge. 
The oil is allowed to settle, and the water at the bottom is then drawn off. 
The oil thus recovered is sold. 

It was argued and the general opinion prevailed that until the prac- 
ticability of requiring separators was established, and information as to 
their cost, weight, etc., was available, legislation requiring them on oil- 
burning steamships could not be justified. It was finally decided to 
include in the proposed amendment a requirement for safe disposal of oil 
discharged from vessels while in port, the amendment then reading as 
previously outlined. 

The present act gives authority to the Secretary of War to adopt 
regulations governing disposal of waste matter in such manner as to avoid 
damage to life and property, and the suggestion prevailed that the National 
Board of Fire Underwriters should bring this matter to the attention of 
the Secretary of War, in order that he might be induced to cover this 
subject in detail in the regulations, and to provide for proper enforcement. 
At this time a set of suggested regulations is being prepared for consid- 
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eration by the War Department. One difficulty at present is that there 
are no facilities for the final disposal of matter which is absolutely refuse, 
and this results in surreptitiously discharging oil into the water as the only 
way of getting rid of it. 

The further suggestion was approved that, after calling this matter 
to the attention of the War Department, influential organizations like 
the U. S. Chamber of Commerce should be advised of the situation and 
their support solicited; these organizations also to include state and 
municipal. 

Other suggestions approved were that the National Board take up 
the most effective methods of introducing and furthering the proposed 
legislation ; also that investigations be made of the practicability of sep- 
arators, or other machinery for use either with bilge water or tank oil 
mixed with water. The results of such an investigation disclosed that the 
few separators being so used could only develop an hourly discharge rate 
of 1000 gallons, making the process too slow and costly. It is not improb- 
able, however, that larger separators would be satisfactory, but making 
their use mandatory would be a hardship unless their efficiency was 
established beyond all doubt. 

The question of use or disposal of the oil or sludge being further 
raised, it was suggested that the oil companies might be interested and 
induced to co-operate through the medium of the American Petroleum 
Institute. 


Conditions at Atlantic and Gulf Seaports. 


Following this meeting, and during the period from January 9th to 
26th, inclusive, Engineer Newell made a personal inspection of conditions 
at several seaports along the Atlantic and Gulf coasts. The findings are 
included in the following report, conclusions and recommendations: 

At Savannah very little oil was noted on the water, but piles and 
other sub-structure members were found to be thickly coated in many 
places. It was stated that conditions at time of inspection were an im- 
provement over those previously prevailing, owing to a decrease in 
shipping. 

Conditions along the Jacksonville water front were not serious, oil 
coated piling being noted in only two instances, namely, at the Clyde Line 
docks close to the business district, and at the city docks on the outskirts 
of the city. From information obtained, however, it would appear that 
serious conditions have previously existed, and may recur at any time, 
due to the practice of ships in the harbor discharging oil when conditions 
to do so without detection are favorable 

At Mobile there was evidence that oil in large quantities had been 
discharged into the harbor. Along the water front, in the vicinity of the 
business district, there was found considerable oil encrusting piles and 
other pier-supporting members ; similar conditions were found at the docks 
of the Alabama Dry Dock and Ship Building Company. This concern 
also maintains a large dry dock on an island in the river, and at this loca- 
tion much oil was also found. It was stated that this condition was due 
to the breaking of a hose line during the pumping out of an oil burner’s 
tanks. It is the practice of this company to pump oil sludge into settling 
tanks, which are provided with steam coils; the sludge is heated and the 
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Photograph taken after New Orleans Fire showing burned piling and oil on 
surface of water. 


water settles to the bottom and is drawn off, the remaining oil being used 
for fuel. 
Along the beach at Galveston considerable evidence of oil was found, 


and in some instances piling was found coated, but in general, conditions 
at time of inspection were not serious. It was stated, however, that con- 
ditions had greatly improved, largely due to a more strict enforcement of a 
city ordinance which makes it unlawful to permit oil of any kind to leak 
out or waste upon the waters within the corporate limits of the city. 


The New Orleans Fire. 

The swift silt-bearing current of the Mississippi largely prevents the 
accumulation of oil discharged by vessels in mid-stream at New Orleans, 
but where vessels are at docks or wharves the oil pumped overboard 
accumulates in the slack water beneath. It was this condition that un- 
doubtedly was responsible for the rapid spread of fire at the Jancke Dry 
Dock and Ship Repair Company. The fire broke out shortly before 1.55 
p.m. on December 16, 1920. The wharf, about 1000 feet long by 50 feet 
wide, was constructed of good creosoted plank and timbers on creosoted 
piling driven into the river. This wharf on river side of levee was 
detached 340 feet from plant proper. There were two dry docks, one 
being of steel construction and the other of wood. The report by the 
Louisiana Fire Prevention Bureau states that at the time of the fire the 
steel dock contained the steamer “Babbington,” and was located at the 
upper end of the wharf ; the wooden dry dock was at the lower end of the 
wharf, and contained the steel tanker “Dillwyn.” Between the two dry 
docks and tied up at the wharf were the steel steamers “Dade County” 
and “John Adams” and the steel tug “Bosewell.” 

According to statements by the superintendent and other employes of 
the plant, the fire at first seemed to be all smoke and of little consequence, 
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but it suddenly burst into flame and spread with incredible rapidity and 
seemed to envelope the entire wharf. The creosoted piling, which very 
probably was coated with the oil that floats on the water by the rise and 
fall of the river, ignited very readily and spread the fire to the timber of 
the wharf above. So rapidly did the fire spread up and down the wharf 
that men working on the docks and the ships were cut off before they 
could reach the shore, and were forced to jump overboard. The fire 
mainly destroyed the wharf and considerably damaged the wooden dry 
dock and ships tied up at the wharf. The loss will probably exceed 
$600,000. 

Beneath the wharf, the oil in connection with drift wood, oakum, oily 
waste and rice chaff forms a thick, tarry mass extending from the sides 
of the ships to the shore. A red-hot rivet dropped from a ship under- 
going repairs was probably the cause of igniting the oil. There were no 
electric wires anywhere in the vicinity, the breakage of which could cause 
them to fall into the water, as stated in newspaper accounts. It is also 
pointed out that a blow torch spark or lighted cigarette could not ignite 
such a mass owing to insufficient heat content. It must be remembered 
that this oil after exposure loses most of its volatility. 

At one series of docks it was noticed that a string piece or fender 
constructed along the dock front and at the water line prevented the 
accumulation of oil and debris among the piles, while at adjacent docks 
not so equipped such accumulations were present. It is evident that this 
simple expedient can, in many instances, be used to great advantage, 
especially in connection with docks, piers or wharves of timber construc- 
tion. Aside from such occasional accumulations, however, the general 
conditions at New Orleans cannot be considered as serious. 


Conclusions. 

The general conditions prevailing at the aforementioned ports at time 
of inspection were found to be not serious, partly due to a decrease in 
shipping incident to the present depressed business conditions, and partly 
to enforcement of local ordinances and greater watchfulness by municipal 
authorities. When shipping becomes normal objectionable conditions will 
tend to increase, as the temptation to discharge oil at night, when chances 
for detection are least favorable, is always great, this means of oil disposal 
forming the most convenient. While this latter phase of the problem may 
be taken care of by efficient harbor patrolling, the necessity of cleaning 
tanks while vessels are docked for repairs must be acknowledged. The 
problem, therefore, resolves itself into two sections, namely: The estab- 
lishment of harbor patrols to prevent ships at docks and in mid-stream 
from discharging oil overboard; and the providing of means for the dis- 
posal of oil sludge removed from the tanks of vessels in dry dock. 

While a federal law supplemented by suitable War Department 
regulations will aid materially, so far as ships in channels and other waters 
directly under government control are concerned, it is pointed out that a 
state or municipality has a legal right to supervise and regulate marine 
matters out to channel lines. It is also apparent that those cities seeking 
to remedy conditions through ordinances and in general greater watchful- 
ness have met with considerable success, as is noticeably so in the cases 
of Baltimore and Galveston. It follows, then, that one of the first steps 





OIL POLLUTION OF RIVERS AND HARBORS. 


taken by a city or state confronted by this problem should be the passage 
of a law or ordinance prescribing adequate regulations and providing for 
proper methods of enforcement. 

Concerning the disposal of recovered fuel oil and oil sludge at dry 
dock establishments, it would appear that the practice of the company 
previously cited might be followed to advantage. In cases where the 
amount of these materials is so great as to form a plant encumbrance, as 
is the case in the vicinity of New York, the recovered oil may be sold or 
turned over to the city for use as road oil and fuel for city institutions. 
The sludge is largely dirt and retains very little oil, not enough to make it 
hazardous as a filling material for meadowland, of which there usually is 
considerable near large harbors. The oil exuded by this sludge comes to 
the surface of the water as a light film, similar to that formed by lubri- 
cating oil, and certainly this cannot be seriously objected to, 

A study of the problem also discloses that in many cases certain 
features of dock construction can be advantageously resorted to, such as 
the construction of string pieces or fenders along dock fronts at the water 
line. Indeed, if the subject of fire protection and prevention had been 
properly considered and provided for when these structures were built, 
this general hazard would not be of such moment. Certainly, with all 
concrete construction, the fire hazard to the structure would be nil, and 
even with timber construction the addition of curtain walls of non-com- 
bustible construction at suitable intervals and the provision of the afore- 
mentioned fenders would very materially reduce this hazard. 

With these various thoughts for improvement in mind, the following 
provisions are recommended : 


Recommendations. 


A. The adoption and rigid enforcement of the following suggested 
ordinance : 

Be it ordained by the City of as follows: 

1. That it shall not be lawful to throw, discharge, or deposit, or 
cause, suffer, or procure to be thrown, discharged, or deposited, either 
from or out of any ship, barge, or other floating craft of any kind, or 
from the shore, wharf, manufacturing establishment, or mill of any kind, 
any oil, fuel oil, oil sludge, material containing oil, or any other oil refuse, 
or refuse matter of any kind or description whatever, into the waters 
forming the harbor of , or into any other streams or 
waters within the corporate limits of the city of , but 
this shall not be construed to prohibit the discharge or deposit of refuse 
matter, except oil, fuel oil, oil sludge, or other oil refuse, into the streets 
or sewers and passing therefrom in a liquid state into such waters. 

. 2. The enforcement of the foregoing provisions are hereby placed 
with the 
is hereby empowered to appoint not 
more than inspectors, subject to approval by the 
who shall fix the compensation to be paid for such services. 
shall also provide the necessary number of launches 
or tugs for such inspection purposes, subject to the approval of the 
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Section of wharf and wharf approach destroyed in New Orleans fire. 


; and his inspectors are hereby clothed 
with police authority, and shall arrest and take into custody any person 
or persons violating any of the foregoing provisions. Where actual de- 
tection is not accomplished, but where evidence of the unlawful discharge 
of such material is at hand, the case shall at once be reported to the 
Federal authorities, so that immediate action may be taken toward the 


libeling of the offending vessel. 

5. Every person, firm, association or corporation violating any of 
the foregoing provisions shall be deemed guilty of a misdemeanor, and 
upon conviction thereof shall be punished by a fine of not less than 

dollars, or by imprisonment not exceeding 
in the discretion of the court. 

6. This ordinance shall take effect and be in force from and after 
its passage. 

B. That each municipality designate a public dumping ground for 
oil sludge at a location such as to preclude the possibility of any such 
waste material entering navigable streams. That said dumping ground be 
under the supervision of the chief of the fire department; that no such 
materials be dumped without a permit from the chief of the fire depart- 
ment, said permit to be issued without a fee. In lieu of this arrangement, 
it might be feasible for a municipality to provide a scow and institute a 
collection service, charging a fee sufficient to defray the cost of the service. 

For New York harbor and vicinity, it is suggested that steps be taken 
to establish a dumping ground somewhere on the Newark or Hackensack 
meadows. 

C.. Even with proper observance of the foregoing provisions, it is 
pointed out that oil may be washed into harbors from great distances by 
action of tides and winds; hence, where practicable, the adoption of the 
following recommendation is suggested : 

That a string piece or fender be constructed along the front of all 
timber docks, wharves or piers, at the water level, in order that oil and 
other waste material may be prevented from accumulating beneath such 
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structures. In cases where there is a considerable tide range, it is sug- 
gested that such fenders be in the form of timber booms, consisting of 
timbers chained or otherwise fastened together and so attached to wharf, 
dock or pier structure as to rise or fall with the tide. 

The conclusions and recommendations of this report were discussed 
in a meeting at the National Board offices on February 18th. The follow- 
ing, in addition to insurance interests, were represented : 

United States Navy Department, War Department, various owners 
of water-front properties, New Jersey Board of Shell Fisheries, New 
York Dock Department, Coast Resorts Association, U. S. Bureau of 
Mines, salvage companies, various oil companies and the American 
Petroleum Institute. 

Previous to this meeting, letters referring to existing conditions and 
inviting representatives were sent to the Secretary of the Navy and the 
Chairman of the U. S. Shipping Board. In their replies both of these 
officials expressed their willingness to co-operate. It has been charged 
that the vessels of the Shipping Board are the principal violators of laws 
prohibiting oil pollution ; in this connection the Shipping Board has agreed 
to investigate providing that individual cases are cited. 

Senator Frelinghuysen of New Jersey could not attend, but sent his 
file on the subject for the benefit of the meeting; he is keenly interested 
and has agreed to do all in his power to further legislation. It was also 
learned that Senator Edge of New Jersey will lend his aid. Both U. S. 
Senators from New York will also work for remedial legislation. 

It was the sense of the meeting that the American Steamship Owners 

Association be notified of the proposed legislation and their help requested 
toward the establishment of some form of oil and oil sludge disposal 
system. 
P No further meetings before the next session of Congress are con- 
templated, but meanwhile the proposed amendment will be given wide 
publicity and the aid of all interests enlisted. Further study and inves- 
tigation of the problem relating to the disposal of oil and oil sludge 
removed from vessels within harbors will be made. The proposed War 
Department regulations will largely depend upon the scope of legislation 
adopted, but detailed recommendations along this line will be made to 
that department of the government. 

The necessity of solving these problems is further emphasized by the 
fact that oil will be the principal fuel for future tonnage of steel con- 
struction, and that much of the steel shipping now afloat is being rapidly 
changed over to burn oil. The records of the American Bureau of 
Shipping indicate that sixty-five per cent. of the U. S. Shipping Board 
vessels afloat are oil burners, and that eighty per cent. of the steel tonnage 
now in course of construction will be equipped to burn oil. Lloyd’s 
Register indicates that twenty per cent. of the vessels classified by that 
society—and these figures include vessels of all nations—are equipped to 
burn oil. 


, 
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Wooden Roofs on Oil Tanks in Mexico. 


By E. J. Wilson, 
Mexico City (Member N. F. P. A.) 


Last summer the writer made an extended trip through the Mexican 
oil fields, which are principally located in the states of Veracruz and 
Tamaulipas. The city of Tampico is the center for refining and shipping 
for these fields. On this trip particular attention was given to the ex- 
amination of oil tanks fitted with wooden roofs. The remarks herein 
apply only to above-ground steel tanks with wooden roofs. 

As is well known by any person who has given only very slight study 
to the lightning fire hazard affecting oil tanks (lightning causes quite 99% 
of tank fires), the most important thing that can be done to as far as 
possible prevent a tank being “struck” is to see that there is no escape 
of gases given off by the oil; in other words, take care that the roof is 
gas-tight. 

I examined some dozens of tanks, and not in one single case did I 
find a tank fitted with a wooden roof that was anything like approaching 
what could be termed “gas-tight.” (Practically all tanks were 55,000 
bbl. capacity. ) 

The majority of the wooden roofs in the above-mentioned area are 
in wretched condition. No attempt has been made to seal between the 
roof boards with cement. In some cases I found spaces between the roof 
boards of from 2” to 1” in width. Also, roofing paper was torn away in 
other cases owing to continued exposure to the elements. The cornice, 
as far as a wooden roof is concerned, is supposed to be sealed by having 
a hollow metal enclosure secured to the tank and roof; the space between 
the angle iron and the sealing metal should be filled in with a prepared 
cement specially made for this purpose. Nothing so elaborate as this 
treatment, however, has been attempted on any of these tanks. 

The worst point of general leakage is between the angle iron and the 
wooden roof. Spaces of 4” to 3” are commonly found where the wooden 
roof joins the steel tank. These spaces are largely the result of “rush 
construction” and the use of lumber that was not properly seasoned. 

The terrific mid-day heat of the tropics beating down on these roofs 
quickly warps any woodwork, seasoned or otherwise. It is no wonder 
that a highly leaky roof soon results. 

What is the reason that oil companies in these fields do not trouble 
to place ventilators on tanks with wooden roofs? Simply because they 
know that when constructed as these tanks are constructed, there is no 
danger of a tank “buckling” when oil is being drawn off, or of air pressure 
when pumping oil into the same class of tank. Therefore if air can be 
so freely drawn into or forced out of the tank, through the roof, it natu- 


rally follows that gases also have free exit. 
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All these tanks are “working tanks”—oil is constantly being pumped 
into and drawn out of them. There is no comparison between the fire 
hazard of an oil “storage tank” and a “working tank.” The former gives 
off very little in the way of escaping gases; while on the other hand a 
“working tank” is always the source of a large quantity of highly flam- 
mable gas. Also, many of these working tanks have steam coils placed 
inside to heat up the oil so that it may be more easily pumped through the 
pipe lines. This practice of heating the oil by means of steam coils inside 
tank is in general use around the Panuco section, where the crude oil is 
extra “heavy.” 

In the majority of cases companies do not stop pumping when there 
is a lightning storm in the district; this is especially true in the case of 
tanks on the coast when a tanker is being loaded. Under such conditions 
the first lightning flash in the immediate vicinity of such tankage as I 
have described is practically certain to strike the escaping gases from one 
of the tanks and cause a fire. 

There have been many tank fires during the summer of 1920, all of 
which were caused by lightning or by exposure from a tank on fire which 
had been previously struck by lightning. On July 10th two tanks were 
struck—one at Tampico and the other at Santo Tomas, on the Chijol 
Canal—both total losses. On July 21st three tanks were struck—two at 
Panuco and one at Tuxpam—all total losses. On August 15th a tank at 
Tepetate was struck, contents lost and tank very badly damaged. On 
September 13th and 14th at the “Aguila Co’s” Tampico Refinery three 
tanks were struck by separate flashes, and two others set on fire by ex- 
posure. Five 55,000 barrel tanks were on fire simultaneously, and al- 
though a little oil was saved, this exceptionally bad fire could be practically 
considered as a total loss of tankage and contents. 

All of these tanks, with the exception of the tank at Santo Tomas, 
which was of 20,000 barrel capacity, were 55,000 barrel tanks, and will 
cost not less than $35,000 U. S. currency each to replace, irrespective of 
total or partial loss of contents. 

But the point is this: all of these tanks had wooden roofs. Further- 
more, I do not know of any tank having a steel roof that has been struck 
this last lightning season. (It is quite possible that there has been such a 
loss, as to get a really accurate list of all tanks lost would take considerable 
time; at all events, I certainly do not wish to infer that a steel-roofed 
tank is immune from all danger.) 

The Mexican Government Petroleum Inspection Department is 
insisting that all tankage now being erected must be fitted with steel roofs; 
also that any wooden roofs being replaced must be replaced with roofs of 
steel construction. There are various reasons for this ruling: one is the 
evaporation of oil stored in tanks fitted with wooden roofs; another is the 
large number of fires which occur in tanks not fitted with steel roofs, all 
of which means a loss of export duty to the government. 

This government ruling has the effect of delaying replacements of 
existing wooden roofs. Rather than to replace with more expensive steel 
roofs, many companies will probably keep existing wooden roofs in service 
as long as possible—as long as they are covered by insurance. 

There is also the exposure hazard to be taken into consideration. 
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Fire walls, even if constructed according to Tariff Regulations (‘“war- 
ranted that. the tank shall be kept surrounded by a trench or earthen em- 
bankment capable of containing the whole of the contents thereof”), do 
not hold the contents of a burning tank. In many cases they would hold 
the contents providing the oil was slowly emptied into the inside of the 
walls.. But the oil in a tank on fire does not act in any such gentle manner. 
I would certainly not care to stand anywhere near the outside of a fire 
wall surrounding a burning tank and imagine that it was a position of 
safety when the oil exploded or boiled over. 

At Santo Tomas, at the time of the tank fire previously mentioned, 
the tank was surrounded by a really good fire wall, certainly coming up 
to all required standards. The oil boiled over, leaped the fire wall and set 
on fire a row of employees’ dwellings some distance away. 

On July 21st a wooden roofed tank owned by the Panuco-Boston 
Oil Company was struck. This tank contained over 49,000 barrels of 
Panuco crude oil. The heat caused the oil to “explode,” and burning oil 
was thrown in all directions. A boiler house situated 65 metres (210’) 
from shell of tank on fire was simply smothered in burning oil, and was 
destroyed. Another tank was located slightly over 100 metres (325’) 
away. This tank also had a wooden roof. It seems scarcely credible, but 
burning oil was thrown on the roof of this second tank, the roof promptly 
catching fire. Fortunately, there was no oil in this second tank, and the 
only damage done was a hole burned in the roof. This roof fire was 
extinguished by water, but had this tank contained oil it would have shared 
the same fate as the tank that was struck. 

The fire walls surrounding both these tanks could not possibly be in 
better condition—they are exceptionally high, in first-class shape, and the 
walls and space inside are kept perfectly clean. 

One must not lose sight of the fact that not only is a wooden roofed 
tank much more likely to be struck by lightning than a gas-tight steel 
roofed tank, but that, in addition, there is an.increased exposure hazard. 

Naturally, there are many other things in connection with tankage 
that require care in order to keep the lightning hazard as low as possible: 
proper grounding, gas-tight gauge and winch holes, vent pipes, ventilators, 
etc., but it is not the intention of this report to touch these items. The 
only idea of this report is to state that in my opinion there is absolutely 
no comparison as far as the lightning hazard is concerned between a tank 
with a wooden roof and a tank with a properly fitted steel roof. 





66, 99 


ELECTROLYTIC CORROSION OF L” SUPPORT. 


Electrolytic Corrosion of “L” Support. 


In the operation of electric railway systems having a ground return 
circuit, it is the common practice to thoroughly bond the rails, bridges and 
similar metallic structures and to secure effective grounding to reduce the 
resistance of the return circuit, and also to mitigate electrolytic efforts so 
far as practicable. 

The bonding of elevated railroad structures of steel and the grounding 
of such structures both present peculiar and special problems complicated 
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Electrolytic action on elevated railway structure. 


as to the matter of grounding in most instances by the fact that the struc- 
ture supports are mounted on concrete foundations which are relatively 
good insulators. 

This is strikingly shown by the accompanying illustration, which 
shows a vertical I-beam support of an elevated station platform and a 
horizontal angle-iron brace for the same. These members were to all 
intents and purposes insulated from immediate contact with the ground 
by the concrete foundation pier under the column, until the station janitor 
built an ash pile around the column, with the result that when the ashes 
were removed in the springtime the metal work had been eaten away as 
shown. 
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Dehydrators. 
By Paul St. John. 


The dehydration of food products, although an old and familiar 
process, did not come into prominence until the World War. An old and 
well-known example of dehydration is the drying of hops, used in the 
manufacture of beer, which have been dried from time immemorial over 
an open fire. And in many other instances climatic conditions have forced 
the farmer to utilize other means than the sun for drying his produce. 

The world war, with its innumerable problems, first emphasized the 
importance of this process of dehydration, and forced the United States 
Government to take cognizance of it. The American armies, whose field 
of operations was farther away from the base of supplies than any other 
had ever been, had to be fed. The diminishing number of ships made it 
absolutely essential that each carry a maximum quota of food. Dehy- 
drated foodstuffs, while possessing the same food values, are of much less 
bulk and weight than the same foods in their ordinary forms, and therefore 
whenever possible foods of this sort were used. 

It was on this account that Congress, in 1918, appropriated $200,000 
to be used in research work for the development of the dehydrating 
industry. As a result of the stimulus received during the war, a number 
of firms are now manufacturing commercial dryers, and the industry is 
growing. In the northwestern part of the United States and in California 
new plants are continually being erected. 

The farmer who produces a crop which is dried before it is placed 
on the market is beginning to appreciate the fact that the dehydrator 
stabilizes his income, as it eliminates the uncertain factor of weather 
conditions. That the primary idea of dehydrating is dominant in the 
minds of many farmers whose crops have to be dried hurriedly is well 
illustrated by the following instance. 

The writer inspected a home-made plant used for drying raisins. It 
consisted of a canvas tent, with a round hole cut in the side to permit 
the entrance of a stove pipe through which the hot air was supplied. 
The stove pipe was connected to the hot plate of a mud oven, situated 
about ten feet from the tent. The fuel used was brush and wood. A 
blower on the intake end of the stove pipe was operated by the flywheel 
of a tractor. The tent contained about two tons of raisins on trays. As 
a fire risk it was beyond the pale, and yet, unless personal inspection had 
been made, the increase above the ordinary hazard would not have been 
known. 

The underlying principle, in the process of evaporation or dehydra- 
tion, is the reduction of the moisture content of fruits or vegetables to 
such a point that the chief agents of spoilage, bacteria, yeasts and enzymes 
are unable to grow. 
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Photograph of experimental dryer of University of California, Davis, California. 


The terms, dryer, evaporator, dehydrator, are used in this connection 
indiscriminately and in order to eliminate confusion, a committee, of 


which Professor A. W. Christie, of the University of California, was 
chairman, investigated the nomenclature of dried fruits and vegetables. 
The other members of the committee were P. F. Nichols, of the United 
States Department of Agriculture; E. M. Sheehan, dried fruit broker, 
San Francisco, California; S. C. Simmons, manager, E. Clemons Horst 
Company of San Francisco; H. C. Rowley, editor, California Fruit News, 
San Francisco. The committee’s findings, set forth below, will be the 
standard definitions used as the industry develops. 

“1. The same drying nomenclature shall be applied to fruits and 
vegetables. 

“2. The term ‘dried’ is applied to all fruits and vegetables preserved 
by removal of moisture irrespective of method of removal. 

“3. There are two general classes of dried fruits or vegetables, 
namely: those dried principally by solar heat, and those dried by artificial 
heat. 

“4. The class dried principally by solar heat shall be designated 
‘sun dried,’ by which is meant removal of moisture by solar heat without 
control of temperature, humidity or air flow. 

“5. The class dried principally by artificial heat shall be designated 
either ‘evaporated’ or ‘dehydrated.’ 

“The committee finds at this time no sufficient reason for distinguish- 
ing between evaporated and dehydrated.” 

The recent prohibition laws have entirely changed the aspect of the 
wine grape industry in the United States. The wineries, with their costly 
equipment, are being replaced by dehydrators, and the dried grapes are 
finding a ready market throughout the country. 
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Home made Oregon tunnel evaporator. Fruit to be dried is put in at door shown 
and gradually lowered toward open fire. Hot air circulates up toward mouth of tunnel 
shown and escapes through vent above door. Door is kept closed except when new 
trays are placed in tunnel. 


The industry is not to be confused with the raisin industry, whose 
products have always been marketed in the sun dried form. However, 
this year has seen the installation of many dehydrators in the raisin dis- 
tricts of California. 

Generally speaking, all dehydrators will come under one of the fol- 
lowing heads, namely : 

(1) Natural draft dehydrators. 

(2) Forced draft dehydrators. 

(3) Distillation type of dehydrators, including vacuum dehy- 
drators. 

Natural draft evaporators are in common use in New York and 
other Eastern states and on the Pacific slope. These dryers, using the 
principle of convection currents, require no mechanical device to force the 
heated air through them. Two representative types are the kiln dryers 
used in drying hops and the stack evaporators used in drying apples. 

In the Northwest, the Allen or Oregon tunnel evaporator is used 
extensively in drying prunes. It consists of a series of parallel tunnels 
over a fire pit so arranged that the fruit, placed on trays, is exposed to 
only a moderate temperature as it enters the tunnel. The temperature is 
then gradually increased as the drying process progresses. With this 
gradual application of heat a very fine product is obtainable. 

The forced draft evaporator is of more recent development than the 
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“Oregon Tunnel’’ type, and is 
now extensively manufactured in a 
number of forms. 

The fundamental principle of 
operation is the same in both this 
and the ‘‘Oregon Tunnel’’ type. 

This forced draft type of dryer 
consists of either a vertical or hori- 
zontal chamber through which air 
is passed, heated to a definite 
temperature. The fruit or vege- 
table to be dried is placed in the 
chamber on trays. The method 
of heating the air varies. In some 
dryers the air is passed over steam 
coils; others have a sheet-metal 
furnace attached to radiating pipes, 
and the air is heated by being 
drawn over the heated surface. A 
fan, either of blower or suction 

Detail of ceramic oven dryer near type, is used to circulate the air. 
Fresno, Cal. Walls are of interlocking Experiments have demonstrated 
- tile. Floor and ceiling of concrete. that the suction fan is more effec- 
Studs are of angle iron and tray carrier tive than the blower type. 
of metal. The only parts that will The distillation or vacuum 
burn are the wooden trays and the fruit. type of evaporator depends upon 

the well-known principle that 

moisture will evaporate at lower 
than usual temperatures if air pressure is reduced. By this method it 
is possible to secure effective drying with temperatures ranging from 
100 to 120° F., where with the ordinary type of evaporator the necessary 
temperature is from 120 to 165°, depending upon conditions. It is said 
that the vacuum or distillation type of apparatus is superior to the 
ordinary type and turns out a more marketable product. Professor 
W. B. Cruess of the University of California is the authority for this 
statement. 

The principle of operation of the distillation type of evaporator calls 
for an internal air pressure less than that outside. The construction 
therefore must be airtight and be able to withstand the unequal air pres- 
sure. Steel boiler plate is the usual material of construction. 

In this type the fruits or vegetables are placed on moving belts over 
heated steam coils, the heat evaporating the moisture from the fruits or 
vegetables. The steam or vapor formed is drawn over and condensed on 
cooling coils through which cold water is circulated. This condensation 
involves a reduction in volume of the vapor which reduces the air pressure 
in the heated portion of the dryer. A constant circulation of air is main- 
tained from the heated part to the condenser. A vacuum pump is also 
necessary to exhaust the air. The chamber is, of course, hermetically 
sealed after charging, and the success of the process depends upon keeping 
all openings closed air tight until the drying is completed. 
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Dryer made of sheet iron with expanded metal partitions. 


Note: The main fault of this type is that the ends are reinforced with wood lining. 
This defect caused a recent serious fire. 


Another system of dehydrating where furnace heat is applied: directly 
to the fruit has been successfully developed in California. In this method 
the smoke and gases of combustion come directly in contact with the fruit 
to be dried, and no smokestack or vent is provided. One of the largest 
dehydrating plants in California operates on this system. The heating 
apparatus, which is oil-burning, is located on the second floor. The hot 
furnace gases and smoke go to a mixing chamber, where cool air is intro- 
duced to reduce the temperature to the desired degree. From this mixing 
chamber the gases go down to ovens on the ground floor. These ovens 
are all of fire-resistive construction, except that trays are of wood. The 
success of this direct heating method of drying lies in regulating the oil 
burners so that little or no smoke will be produced. If burners are not 
very carefully operated there is danger of smoke damage to the fruit. 

Dehydration or evaporation may be said at the present time not to 
have been developed beyond the experimental stage, when the subject is 
considered in its largest sense. Construction of dehydration plants has 
not been standardized, and all the hazardous conditions usual to a new 
process may be found. In some cases dryers are of the best fire-resistive 
construction, while others, built entirely of wood and even having wooden 
hot air flues, are extremely hazardous from the standpoint of fire risk. 
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For this reason a careful and personal inspection is always necessary to 
determine the hazards of any particular plant under consideration. 

The foodstuffs dried always have considerable value which the 
owners are always anxious to protect. In many cases, however, the plants 
are constructed in utter disregard of the principles of fire protection, and 
even where fire hazard has been considered it is found that in many cases 
unsuspected dangerous conditions exist. 

In California the interlocking tile is being used more and more in the 
building of dehydrators. However, nearly all the tunnels and air con- 
veyors leading into the dehydrator proper are made of light lumber covered 
over with a roofing paper. The constant stream of heated air through 
these tunnels makes the wood dry as tinder, and where blower or suction 
fan is used there is an increased hazard, due to the fact that a spark may 
be sucked by the fan and sent through the dry wooden tunnel. 

The method of heating the air in many dehydrators is not in accord- 
ance with good fire prevention practice. Where the air is heated by coming 
into contact with the iron walls of a furnace, the possibility of rapid rust- 
ing of the walls is apparent, and once the live flame gets into the air 
chamber the suction or blower fan does its duty in spreading a fire that is 
difficult to subdue. 

Many factors have a bearing on the moral hazard of dehydrators. 
Being a seasonal operation—perhaps used only two months in the year— 
rapid deterioration takes place, furnaces rust and open electric wiring is 
subject to injury from wind and rain. In some localities the commercial 
dryer may make profit for its owners in one year on account of the weather 
conditions. A dry year in a section that relies on irrigation for its water 
may produce bounteous crops, and yet the dehydrator will not be used, 
as the farmers in the locality may see fit on account of the continuance of 
the dry season to sun dry their products. 

The application of a few simple rules will aid in reducing the fire 
hazard of dehydrators to a minimum. The dehydrator proper should be 
built of incombustible material—either brick, concrete or interlocking tile. 
The shed or structure built over the dehydrator may be of frame, but it 
should be open, substantially built, and properly insulated from the 
dehydrator. ; 

All air carriers from the furnace, if this system is used, should be of 
incombustible material. The heating apparatus should be also of such a 
material that it will easily transmit the heat to the surrounding air, and 
yet will permanently separate the open flame from the air used in the 
dehydrator. This rule is of primary importance. Where oil is the fuel, 
sumps in front of the furnaces should be avoided if gravity fuel feed is 
used. : 

All electric wiring should be in conduit. Fans, when of the blower 
type, should be protected by a wire mesh screen that will prevent entrance 
of sparks into the air chamber. 

Precautions should be taken to have a simple and easily manipulated 
heat control device which shall be at all times under the observation of the 
employee whose duty it is to control the air drafts. This, of course, is 
as essential to the proper preparation of the product as it is for fire 
prevention. 
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New York City Solves Snow Problem. 


The winter of a year ago will long be remembered for the series of 
heavy snowstorms throughout the eastern section of the country. Traffic 
in New York City was completely tied up for several days and the entire 
street cleaning resources of the city coupled with an expenditure of over 
six million dollars proved ineffective in the fight against the snow. 
Although no large fires occurred the officers of the fire department re- 
alized the great conflagration danger. The fire fighting equipment was 
helpless because of the blockade of snow and ice on the streets. Through 
delays of slow and clumsy methods of removal much of the snow turned 
to solid ice, making the difficulty in clearing the streets even greater. 
Weeks elapsed before the city was again on a normal traffic basis. The 


The value of the new apparatus was demonstrated by the heavy snow of Feb. 19, 1921. 


lesson taught at that time was taken to heart and a series of investigations 
were conducted by New York officials as to the proper equipment for 
quickly disposing of snow as fast as it fell. To wait until the snowfall 
had engulfed the city, before starting to clear it away, was obviously the 
wrong procedure. As a result of these investigations, the city was 
equipped last fall with 150 ploughs of the caterpillar tractor type and 212 
five ton power dumping trucks. One hundred and fourteen of the ploughs 
were placed under the control of the Fire Department and the remaining 
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thirty-six under the Street Cleaning Department. A five ton tractor, light 
in weight, but very powerful, was selected. It was equipped with a special 
enclosed cab so that the operator could work under bad weather con- 
ditions. The trucks purchased were to be used for snow removal and 
also for handling ashes or rubbish, 

While the past winter has been unusually mild, the value of the new 
apparatus was demonstrated by the heavy snow of February nineteenth. 
Twelve and a half inches of snow fell within ten hours, accompanied by 
a fifty.mile an hour gale. As soon as the storm had started, Chief Kenlon 
of the Fire Department, warned by the Weather Bureau, sent out a special 
snowstorm signal calling men from the Fire and Street Departments to 
duty. Within half an hour the tractors were on the job. The borough 
of Manhattan had been previously laid out into routes with the plan of 
keeping open the main thoroughfares and the approaches to ferries and 
bridges. These routes were each about three miles long and the tractor 
drivers were required to cover them once every two hours. Tractors were 
operated in teams of two on each route. The Fire Department had 
established motor emergency squads assigned to tractor plough routes. 
These squads consisted of four men each, two men for day duty and two 
for night duty. 

It is estimated that the tractors effectively kept 168 miles of street 
cleared throughout the storm. Motor trucks and other vehicles followed 
up the tractors. In all 1,583 pieces of motor apparatus and 19,834 men 
were employed in fighting the storm, The cost of the new equipment was 
something over two million dollars, but according to Commissioner of 


Street Cleaning J. P. Leo the loss to the business of New York, due to 
obstructed streets, if the new methods had not been used, would have 
amounted to ten million dollars. On the day after the storm Chief 
Kenlon declared fire danger from snow obstruction ended. He said “the 
streets are in such condition now as to give us little trouble in sending 
equipment to fight any blaze.” 
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International. 
Firemen were greatly handicapped by zero weather during the Worcester fire. The 


building shown is on Main Street, opposite the point of origin of the first fire. 





FIRE RECORD—WORCESTER CONFLAGRATION, 


Worcester Conflagration. 
January 19, 1921. 


Report by Underwriters’ Bureau of New England, S. R. Robertson, Inspector. 
(Member N. F. P. A.) 


On January 19, 1921, a series of fires occurred in Worcester, Mass., 
one of which, the first, is the largest in the history of that city. The 
second fire, also of considerable magnitude, broke out while the first fire 
was at its height and while all the fire apparatus was busy. Several other 
fires occurred during the day, some being shingle roof fires caused by 
burning brands from the first fire. There were also three other distinct 
fires much smaller in size occurring later in the day. The weather condi- 
tions were bad, with zero temperature and a brisk wind, and only by great 
exertion on the part of the Worcester Fire Department, with help from 
various neighboring towns, was the city saved from a large conflagration. 
Property loss will total nearly $1,000,000, the insurance loss being con- 
siderably less than that figure. The noticeable fact is that two of the five 
fires were of undoubtedly incendiary nature, and at least one other is being 
investigated as being of possibly the same character. 

Causes of Fires—Unknown and incendiary. 

Weather Conditions—Temperature, 4° F. (3 A.M.) to 0° F. 
(7 A.M.) Wind of moderate velocity from northwest. 

Fire Alarm Record—1. Knowles Building fire, 2.56 A.M.; third 
alarm, 2.59 A.M. General alarm, 3.53 A.M. Recall, 6.01 P.M. 2. 
Merrifield Building Trust fire, 4.44 A.M. Recall, 9.30 P.M. 3. Geo. 
A. Barnard Co. fire, 6.28 P.M. Recall, 7.08 P.M. 4. R. P. Power Co. 
fire, 8.25 P.M. Two alarms. Recall, 9.35 P.M. 5. State Mutual 
Building fire, 11.30 P. M. 

City Fire Department.—There are in the city 11 hose companies, 8 
steamer companies, 7 ladder companies, 1 chemical and 1 tower. It is a 
two-platoon department, with 285 men in all. About 75% of men off 
duty reported for Knowles Building and Merrifield Building Trust fires. 
Approximately 24,000 feet hose used; 22 streams used at first fire; 15 
streams at second fire. 

City Water Works.—Gravity system from 1,600,000,000 gallon high 
service reservoirs, 150 Ibs. pressure, and 1,800,000,000 gallon low service 
reservoirs, 100 lbs. pressure. Large size mains around both main fire 
areas, 

Pressure recorded during fires at water department repair shop were: 
High service, 3.00 A. M., 145 Ibs; 4.00 A. M., 125 Ibs.; 6.30 A. M., 112 
Ibs.; 7.00 A. M., 115 Ibs., remaining at this pressure until middle of 
afternoon, when it slowly returned to normal. 

Low service: 3.00 A. M. to 7.00 A.M., 100 lbs.; 7.00 A. M. to 8.30 
A. M., 85 Ibs. ; 8.30 A. M. to end, 100 Ibs. 
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When maximum domestic use of water began at about 7 A.M., 
causing drop in pressure on low service mains, additional pressure was 
supplied from storage reservoir by opening valves and thus keeping 
pressure at 100 lbs. the rest of day. 

Amount of water used on Knowles Building and Merrifield Building 
Trust fires—approximately 8,000,000 gallons. 

Out-of-Town Assistance—Companies with pumps arrived from 
Millbury, Westboro and Clinton, Engine 26 from Boston came over road, 
arriving at 8.50 A.M. Fires were under control at that time, and it 
returned two hours later. 

The private fire department of the North Works of the American 
Steel & Wire Co. plant was assigned to the Merrifield Building Trust fire. 


The Story of the First Fire. 

The first fire was discovered in the Knowles Building at the corner 
of Main and Chatham Streets by the janitor and also by an outsider, the 
alarm being sent in at 2.56 A.M. The fire had considerable start when 
discovered. The manager of the Northway Motors Corporation, Leslie 
M. Kingborn, sleeping on the seventh floor, was awakened by a crackling 
noise, and when he investigated he found the entire hall in flames. He 
crawled on to the coping of the building and called for help, attracting the 
attention of a passer-by, who rang the alarm. The janitor also discovered 
the fire about this time while cleaning the store of S. Marcus Co. on the 
second floor.’ He says the flames were shooting up the elevator shaft. 

The Knowles Building was a seven story basement building of old 
type office building construction, with brick walls and mostly wood inside, 
The only brick walls inside did not extend to the roof, and had numerous 
unprotected openings. Most of the woodwork was highly varnished and 
dry, and some of the partitions on the top floors were beaver board on 
2x4 inch studding. In the centre of the building was a large open 
stairway and passenger elevator, which acted as a flue. These conditions 
allowed the fire to gain rapid headway. The entire basement and also 
the waste closets on each floor were covered by a sprinkler system installed 
over ten years ago. Supply was a 5-inch connection to old unused 6-inch 
elevator connection, to a 12-inch high pressure main, on Main Street, 
with 150 Ibs. pressure. Alarm connection was to rotary and electric bells. 
These bells operated, according to statement of firemen, although the 
janitor at the building apparently did not hear them. 

When the first apparatus arrived, flames were bursting from all 
windows on the two upper stories, and on entering the hallway flames were 
found shooting up the elevator well. Chief Avery, before reaching the 
fire, stopped at the box and pulled in a third alarm. A ladder was raised 
and the man on seventh floor rescued. In a remarkably short time the 
entire building was a mass of flame to the first floor, the wind carrying 
large flaming brands to a distance of one-half mile and causing many roof 
fires. Several men and a truck were sent to put these fires out. At one 
time four trucks were detached for this duty, and in one case the roofs 
of houses on both sides of a street were wet down. This area was cov- 
ered with mostly frame buildings of rather indifferent character, and 
prompt work by these companies saved this section from a bad confla- 
gration. When it was seen that it was impossible to save the Knowles 
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International, 
The Knowles building where the first fire started. 


Building, efforts were concentrated on preventing the fire from spreading 


by placing men on roofs and wetting down. 

About 3.50 A. M. fire broke out in the Sawyer Building, an old frame 
two-story ‘building, occupied by various tenants, located southeasterly 
across Main Street. A general alarm was then sent in calling out entire 
fire department of city. The fire first burst out from the basement, where 
the presence of naphtha probably started the fire from sparks falling in 
the private way in the rear. Due to the nature of these buildings, they 
burned rapidly, with numerous explosions of naphtha and gunpowder in 
the dry cleaning and sporting goods stores. The fire extended north 
through windows in the wall of the adjoining three story brick building, 
practically destroying this building, but was prevented from extending 
further in this direction by a fire wall. 

The Charles L. Walker Building, 16 Federal Street, was directly in 
the path of the fire. This building is seven stories, of fire-resistive con- 
struction, with wired-glass windows facing the Sawyer Building with an 
open sprinkler head over each window on the 2nd, 4th, 5th, 6th and 7th 
floors. This water curtain was opened when fire started in the Sawyer 
Building and saved the building from heavy loss. The glass in the win- 
dows facing the fire was not even cracked. 

The Healy Building, north of the Knowles Building, was separated 
from it by double blank walls each 16 inches thick at the base, and 12 
inches at the top. This store suffered only from smoke with a small fire 
on top floor which was put out with hand extinguishers. 

According to an investigation by the Massachusetts State Police the 
cause of the fire in the Knowles Building was smoking, probably in an 
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office on the sixth floor occupied by an investment company known as the 
International Service Co., Inc., who hired foreigners of various nation- 
alities to sell their securities to their people. Numbers of the men were 
in this office up to late hours each night, and about 1 o’clock the night 
of the fire a passerby stated that a group of men of foreign appearance 
left the building, presumably from this office. 

The Denholm & McKay “Boston Store” is located north of the 
Knowles Building, and is separated in part by the Healy Building. Open 
sprinklers were opened on sections facing this building. Two sprinkler 
heads in skylights near the elevators at the south side of the main building 
operated from the heat, doing some damage on all floors to the basement. 
Water from the open sprinklers entered the basement of the west store- 
house section causing some water damage. Total damage to stock from 
smoke and water was $25,000. 


2. The Merrifield Trust Building Fire. 


The Merrifield Trust Buildings are located about one-quarter mile 
northeast of the Knowles Building. They occupy all but the southeast 
corner of the block bounded by N. Foster, Cypress, Exchange and Union 
Streets, are about 75 years old, mostly three stories high and are occupied 
by tenants. Buildings are of brick, mostly of mill type construction and 
in rather an indifferent state of repair. The neighboring buildings are of 
a rather indifferent class, consisting of mostly old buildings occupied for 
woodworking. 

Fire was discovered by a passerby who rang in an alarm at 4.44 A.M. 
which was about one hour after the general alarm had been sounded at the 
Knowles Building fire. Due to conditions it was probably half an hour 
at least before water was thrown on this fire. One company was assigned 
to the fire as soon as it could be drawn out from the first fire. As all their 
hose was frozen, additional hose was obtained at fire headquarters nearby. 
Chief Avery saw that this was likely to be a serious fire and as it already 
had begun to spread, sent three other companies to this fire. They ob- 
tained additional hose and also a truck with 1,000 ft. of hose at head- 
quarters. The first company was delayed by a frozen hydrant in front of 
33 N. Foster Street. Building “H,” a two-story building, was on fire 
and also a lumber pile adjoining it. No fire was observed in the M. K. 
Smith Corp. buildings adjoining, at this time. 

The fire here was very hot and fanned by the wind from the north- 
west passed through the wired glass windows in the fire wall separating 
these buildings from the westerly building of the M. K. Smith Corp. 
after melting out the glass. 

The failure of the brick fire wall at dry kiln between the easterly and 
westerly buildings permitted the flames to spread to the east building. 
This failure was probably due to the severe heat destroying the strength 
of the mortar. 

The M. K. Smith Corporation buildings were formerly a part of the 
Merrifield Trust group and of like construction. They had been pur- 
chased recently and considerable outlay made for improvements which in- 
cluded the installation of a sprinkler system. Because of faulty location 
of checks in relation to gate valves, recommendations were made to the 
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Corporation to change their position. Representatives of the sprinkler 
company which made installation, had water connection gates closed in the 
forenoon of the day preceding the fire, and arrived late in the afternoon to 
make corrections. The high service connection was completed but the low 
service was dismantled leaving a 6 inch open flange. Had these men done 
fifteen minutes more work, the gate could have been bolted on and closed 
and water let into system. This would not have prevented some damage 
to the buildings, but would have probably given considerable aid to the 
firemen in checking spread of the fire. Firemen investigated this system 
early in the fire and would have opened connection if the gate had been in 
position, 

The occupancy of the east building was for woodworking while the 
west building was occupied by tenants, the top floor being japanning with 
a number of 50 gallon tanks containing japan. This furnished fuel for 
flames which threatened the sprinklered woodworking factory of Hatch 
& Barnes across N. Foster Street. This was met by the placing of about 
a dozen hose streams in this narrow 40 ft. street and this effectually kept 
the fire out of these buildings. 

Meanwhile fire companies from Westboro, Clinton, and Millbury 
which were called at 5.55 A.M. had arrived and relieved the firemen on 
lines already laid. The private fire department of the North Works of 
American Steel & Wire Co. was also assigned to this fire with 800 ft. of 
hose. 

The fire passed into the section of the Merrifield Building adjoining 
the group of buildings where the fire started, but was held from extending 
further by a fire wall with 2 inch fire doors kept cool with two hose 
streams. Fifteen hose streams were used on this fire. The only case 
where lack of water was noticed was at the first hydrant tied to, probably 
due to this hydrant being frozen. 

State and city authorities are convinced that this fire was set by the 
watchman of the Merrifield Trust Buildings. He was a Jamaica ginger 
addict who with cronies held parties nights. He practically admitted set- 
ting the fire and on being examined was found insane and has been com- 
mitted to State Insane Hospital. 

One fact clearly demonstrated by this fire is that wired glass windows 
are not a reliable fire stop in fire walls against such a heavy exposure 
without open sprinklers. 


3. The George A. Barnard Co. Fire. 

The buildings occupied by George A. Barnard Co., sheet metal work- 
ers and roofing contractors, located in the rear of 68 Prescott Street and 
adjacent to B. & M. R. R. tracks, are of frame construction of two stories 
and less. These buildings are not sprinklered and do not have watchman 
service. They are over a mile northeast of the Knowles Building. 

At 6.28 P.M., less than a half hour from the recall from the Knowles 
Building fire, an alarm was sounded when a fire was discovered in a store- 
shed at this plant. This shed is not heated and it was said that no em- 
ployee had entered this shed for some weeks. Railroad engineers noticed 
fire and attracted attention of passerby who sent in an alarm. 

Cause of this fire is unknown, but it is thought that some men might 
have been smoking near the buildings which are located some distance 
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from the street. The fire department extinguished the blaze with small 
loss. There is no connection between this fire and the other fires. 


4. The R. P. Power Co. Fire, 


The R. P. Power Co. occupied a brick one-story foundry and some 
adjoining frame sheds at 15 Albany Street and about three-quarter mile 
southeast of the Knowles Building. A watchman was maintained at the 
plant. The only heat in building was from a coal stove in rear of the 
office section. 

Fire was discovered near this stove by the watchman and he ran to a 
neighboring shop to phone for fire apparatus. Several policemen also 
rang in alarms from a nearby box at 8.25 P.M. Fire spread rapidly 
and burned almost the entire roof of the plant. Two alarms were sent 
in for this fire which was confined to the building in which it originated. 
Property damaged estimated at about $50,000. 


5. The State Mutual Building Fire. 


The State Mutual Building is a nine-story and basement office build- 
ing of fire resistive construction with a sprinkler system covering the 
basement. It is located on Main Street about one-quarter mile northeast 
of the Knowles Building. It is occupied mainly by offices, with stores on 
the street floor and part of the basement. 

One of these stores was occupied by a firm operating under the name 
of Will & Co., selling ladies’ garments. The owners were Oscar and 
Hugo Wilgerodt, father and son. This concern had been operating a 
number of months at a loss and were selling out both stock and fixtures 
at prices below cost. The janitor and watchman were first aware of fire 
by the operation of the sprinkler alarm bells. Investigation showed fire 
in this store and alarm was rung in at 11.30 P.M. 

Direct evidences of incendiarism were noted here. Two fires were 
found burning on the first floor, one under a balcony where the office was 
located, where private papers, etc. were placed on top of a show cabinet 
and evidently set on fire with a candle. Another distinct fire was located 
some distance away from this fire where waste paper thrown in a heap 
was blazing in a cabinet. Goods formerly located in these cabinets had 
been removed to the other side of the store. 

Chief Avery heard water running in the basement and upon investi- 
gation found a sprinkler head operating over the remains of another fire 
which had been started in a pile of rubbish piled against a wood partition. 
This fire had been completely extinguished and had caused the alarm to 
be given by opening the sprinkler head. 

Suspicion pointed at once to the members of the firm, due to business 
conditions and the fact that the place was locked up with the only keys 
held by the members of the firm. Secret indictments against them were 
returned by the Grand Jury and they were bound over for trial January 
28, 1921, which at time of. writing has not been completed. 
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Athens, Georgia, Conflagration. 


Report by A. M. Schoen. 
(Member N. F. P. A.) 


On January 25, 1921, fire destroyed one entire block, and portions: 
of two adjacent blocks, in the business district of Athens, Georgia, with 
a loss variously estimated at from $800,000 to $1,000,000. 

The fire starting at the corner of East Clayton and Wall Streets 
quickly spread to adjacent buildings in the rear and although stopped 
from further spread in two directions by fire walls and the efforts of 
the fire department, with a change in wind it jumped across Wall Street 
and completely destroyed the block bounded by East Clayton, Wall, East 
Broad and North Jackson Streets. The fire was held to this block 
although there was some smoke and water damage to buildings on the 
opposite side of North Jackson Street. 


Story of the Fire. 


The fire was discovered by a policeman about 12.13 A. M., who 
promptly turned in alarm at nearby box. He was about two blocks away 


when fire was first noticed, and about five to ten minutes before fire 
was discovered he had walked around this building and did not see 
any signs of fire. The cause of the fire is unknown. From the best 
information obtainable it seems that fire originated either in the basement 
or on first floor and near front of building, both of which were used for 
the storage of automobiles. The upper floors of building were used as 
two lodge halls, both of which held a meeting on night of fire, and ad- 
journed about 11 P. M. It is entirely possible that some one dropped a 
lighted cigarette, cigar or match through iron grating on street to base- 
ment below, but it is not probable that fire started from this source, as. 
according to best information obtainable, no trash or light combustible 
material was in basement at this point. 

The fire department responded to the alarm promptly, and soon had 
several hose streams playing on flames, but owing to the light construction 
and poor repair of building in which fire originated, and due to the 
existence of open stairway and elevator shafts, fire spread rapidly to all 
floors of building and soon was beyond control. The explosion of gaso- 
line reservoirs in automobiles added to the spread of the fire and the 
buildings in rear were soon in flames. At the beginning of the fire there 
was a mild wind from the south-west, and while the fire departments were 
directing their major efforts to stopping the fire on East Broad Street, the 
wind almost reversed direction, shifting to the east, and the flames readily 
communicated across Wall Street (only 33 feet wide) to the retail building 
on the corner of East Clayton Street, through numerous unprotected open- 
ings facing Wall Street. The spread in an easterly direction in block 
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where fire started was stopped by the aid of a fire-wall and the shift of 
the wind after the destruction of two stores on Broad Street. 

The flames spread rapidly through the two-story retail building and 
soon communicated around the 12 to 28-inch fire-wall to the five-story 
wholesale building adjoining, through the unprotected openings in the rear 
wall. The falling walls of this building and the flying embers carried the 
flames to the lower building in the rear and soon all buildings in this 
block were on fire. As soon as it was seen that buildings in this block 
could not be saved, firemen directed their efforts to preventing spread 
across North Jackson Street (56 feet wide). By good work and with the 
aid of a short fire-wall the flames were checked at this point after the 
partial destruction of three buildings in this block. 

During the progress of fire twelve to fifteen streams were used from 
eight hydrants through an average length of about 300 feet of hose, one 
line being about 800 feet. Mostly 1%-inch nozzles were used, but at 
times two 14-inch nozzles and two deluge sets were used. Direct pump 
pressure was not available as the water from stand pipe was not cut off 
during the fire, and as a result the fire streams were very weak, especially 
so with the large number of streams required. It was stated that the 
streams at times from some of the longer hose lines did not reach to the 
second story windows. The city is without engines or automobile pumpers, 
and it was shown very conclusively how helpless a fire department is to 
cope with a fire of this magnitude when depending on direct hydrant 
streams without sufficient pressure. Had pumpers or good direct pres- 
sure been available, it is believed fire could have been stopped at Wall 
Street, and possibly could have been confined to building in which fire 
originated. 

As soon as alarm was received the 3,000,000-gallon (2,000-per- 
minute) electric pump was started and kept in operation continuously 
during fire, other pumps not being used. The boilers were fired imme- 
diately and steam pumps tested out and held ready for use. The super- 
intendent stated that he did not cut off stand pipe and start up an addi- 
tional pump to give increased pressure for fear of bursting the mains. 
A man was detailed (superintendent of water works) to cut off service 
connections in the buildings involved and to see that all hydrants were 
fully open. One hydrant was found not fully open. During the fire 
pressure gauge at city hall registered from 55 to 58 pounds, which would 
give a pressure at hydrants in vicinity of fire varying from 63 to 75 
pounds, according to elevation. 

Soon after fire started it was seen that the fire was beyond the control 
of the local department, and aid was requested from Atlanta, Ga., about 
2 A.M. Chief of the Atlanta fire department did not receive message 
until 4 A. M. on account of delay in getting telephone call through. He 
left Atlanta at about 6 A. M. with men and equipment and arrived in 
Athens at9 A. M. The fire was under control at this hour and equipment 
was not unloaded, but his men relieved the Athens firemen. 


Protection. 
WATER SuppLy—Water is pumped from Sandy Creek to 100,000,000- 
gallon reservoir, and then flows by gravity through 20-inch main to 
15,000,000-gallon reservoir at pumping station, from which high pressure 
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pumps take suction. There are four high pressure pumps, one 3,000,000- 
gallon centrifugal electric, one 2,000,000-gallon centrifugal electric, and 
two Worthington compound duplex condensing steam pumps, 1,500,000- 
gallon each. Pumping station, which is one and one-half miles from city, 
is connected to stand pipe and distribution system by two force mains, 
one of 18 and 16-inch pipe, and the other of 10 and 8-inch pipe. Stand 
pipe, 20 feet in diameter and 75 feet high, is located on 75-foot tower on 
top of hill, which is 20 to 40 feet higher than grades at location of fire; 
the top of tank has a total elevation of 170 to 190 feet above grade of 
buildings involved. 

DisTRIBUTION SysTEM—Gridiron system in vicinity of fire is 6, 8, 10 
and 12-inch mains, interconnected at all street intersections. Seven double 
and triple hydrants within 50 to 300 feet of fire, and others within 500 to 
750 feet. 

Frre DEPARTMENT—Station No. 1, one chief and eleven men; one 
auto hose and chemical truck with 1,000 feet hose and ladders; one auto 
hose and chemical truck with 1,500 feet of hose and ladders; one touring 
car for chief. Station No. 2, seven men and one auto hose and chemical 
truck with 1,500 feet of hose and ladders. All available apparatus in 
Athens was used. 


Conclusions. 
The failure of fire department to control this fire and prevent it from 


spreading to other blocks is attributed directly to the absence of direct 
pressure from water works pump, or pumpers in the fire department, and 


the lack of sufficient number of trained firemen. The fire spread rapidly 
and soon gained such proportions that blank fire-walls were of little value, 
the flame communicating around the ends, through unprotected openings, 
or over the parapets, or through other buildings around fire-walls. The 
water pressure at nozzle was entirely too weak to be of effective value at 
these fire-stops, and had not Jackson Street been a fairly wide street, it 
is believed the fire would not have been stopped until College Avenue was 
reached, and possibly not until outside aid arrived. The weak fire streams 
were due, as stated above, to the absence of pumpers, or direct pressure 
from fire-pumps, the long lines of hose used, and the large number of 
streams required. 
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Census Record Fire. 
Department of Commerce, Washington, D. C. 


A disastrous loss of valuable census records dating from 1790 up to 
‘1910 occurred when a fire of undetermined origin broke out in the base- 
‘ment of the Department of Commerce Building, Washington, D. C., 
January 10, 1921. While the actual fire loss was slight, Mr. T. J. Fitz- 
gerald, chief clerk of the Census Bureau, is reported to have made the 
statement that “the records destroyed could not be replaced if we had the 
entire wealth of the United States at our disposal. There are no du- 
plicates.” The damage was only partial, but so distributed that parts of 
the records for every year except 1920 were deleted. 
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International. 
“The records destroyed could not be replaced if we had the entire wealth of the 


United States at our disposal.” 


The fire was discovered by a watchman who was making his rounds 
in an upper story of the building. He noticed smoke and traced it to the 
«carpenter shop and engine room in the basement. Five alarms were sent 
in and all the apparatus from the downtown district of the city quickly 





FIRE RECORD—A FROZEN STEAM PIPE. 379 


responded. Smoke was pouring from the basement windows and the 
firemen proceeded to break them and turn streams of water into the vaults 
where the census records were stored. Twenty lines of hose were laid 
and tons of water added to the damage already accomplished by the flames. 
The fire department fought the blaze for two and a half hours before it 
was completely extinguished. Three firemen were overcome by smoke. 

The accompanying illustration shows the condition of the vaults. 
after the fire. The records dating back to 1790 and arranged by aisles up 
to 1910 were in the vaults. The papers were stacked on shelves and files 
were run straight down to the floor. Three and a half feet of water 
seeped into the vaults destroying all records below this height. Papers 
above this level were considerably damaged by water and by hose lines 
which were dragged through tearing or knocking papers off the shelves. 
The records of 1890 were stacked outside of the vaults and these were 
damaged both by fire and water. 


A Frozen Steam Pipe. 


The fire reported below occurred recently in an axe factory in a 
small city in Pennsylvania. The volunteer fire department succeeded in 
controlling the fire after it had destroyed three buildings witha loss of 
$73,000. The fire is reported by an N. F. P. A. member as follows: 

“This fire occurred in the first floor of the packing building at about 
9.30 A. M. while the plant was in operation. 

“The previous night had been cold and steam pipes, including the 
standpipe and hose lines, were frozen. Employee was attempting to thaw 
out the frozen steam pipes in the first floor of the packing building by 
passing a burning piece of waste under the frozen pipes. It is said that 
he placed the burning waste between a pair of tongs and stood it against 
a wood sheathed wall under the frozen pipe and left the room for a few 
minutes. When he returned the wall and other material in and about the 
room was in flames. He immediately gave an alarm and the volunteer 
fire department was phoned for. It is said that four or five minutes were 
required to get the fire chief or the hose company’s house on the phone. 
In the meantime the employees were helpless as the standpipe lines were 
frozen. The flames spread rapidly to the second floor of the packing 
building through the open elevator shaft and also into the grinding and 
tempering buildings. The first hose company that arrived after laying two 
lines of hose discovered that they had forgotten to bring a wrench with 
which to turn the water on and were forced to wait until the second hose 
company arrived. A freight train backed down on the siding between the 
hydrant and the fire and delayed the second hose company in getting 
streams on the burning buildings. By the time the fire department suc- 
ceeded in getting to work the flames had practically spread to all parts of 
the packing, tempering and grinding buildings, and the hose streams were 
concentrated upon the remaining buildings. As a result the above men- 
tioned buildings, including frame metal grinding shop, were totally 


destroyed.” 








STATIONARY CHEMICAL EXTINGUISHING SYSTEMS, 


Stationary Chemical Extinguishing Systems 
with Automatic Sprinkler Heads. 


A recent fire in a shoe factory with this system which resulted in a 
total loss (described below No. S. E. 4) again calls attention to the fire 
experience of this class of protection. N. F. P. A. fire reports to date 
include only five of these fires, of which two have already been described 
in the columns of the QUARTERLY. One of these appears on page 101 of 
the QuarRTeERLy for January 1918 (V. 12, No. 1, p. 101), and the other on 
page 93 of the July 1919 Quarterty (V. 13, No. 1, p. 93). 

The generalization of the experience with any class of fire protective 
device is very difficult with so small a number of fires as a basis. In the 
five fires the operation of stationary chemical extinguishing systems was 
satisfactory in four cases. In the fifth, which is described in detail below, 
there was a total loss. In each of the four fires where the system was 
successful, it is significant that it is reported to have “held fire in check” 
or “practically extinguished fire.” In no one of these four cases was the 
fire completely extinguished. Furthermore all four of the fires where the 
system was successful occurred in Boston where the public department 
arrived in time to complete with small loss the work of the chemical 
system. The two hundred gallon chemical tanks seem to have been ex- 
hausted, usually before the fire was entirely controlled, although it may 
be said that in each case there were minor obstructions to distribution. 
In the fifth fire, the unsatisfactory one, it is reported that the system held 
fire in check until the tank was exhausted, and there being no public pro- 
tection available after this the fire rapidly gained headway and resulted in 
a total loss. 

The number of heads opened in these fires were respectively 1, 2, 12, 
49, and 160. It is evident that such a system is not suitable for situations 
where fires may open such a large number of heads as 49 or 160. In the 
fire where 49 heads opened the liquid was discharged from only about 
half of these. In the last fire, the failure where 160 heads opened, there 
was no evidence to indicate the distribution of the liquid. This fire was 
in a shoe factory of considerable area where a flash fire quickly involved 
all the exposed and highly combustible stock. This system is manifestly 
unsuited for safeguarding such occupancies. 

The three fires not previously reported in the QUARTERLY are sum- 
marized below: 





Fire No. S. E. 3, October 14, 1919. 

LEATHER WAREHOUSE. The building was a small five-story building 
of brick and stone, joisted construction, located on ‘the-corner of two 
streets. The chief tenant dealt in wholesale leather and had offices and 
stock on all five floors. The building was completely equipped with a 














STATIONARY CHEMICAL EXTINGUISHING SYSTEMS. 381 


stationary chemical sprinkler system, installed in 1917. The chemical tank 
of 200 gallons capacity was on the third floor. The fire started from a 
defective elevator control rheostat and was practically extinguished by 
one sprinkler. The loss was $3,000, of which $2,300 was damaged stock. 


Story of the Fire. 


The fire was caused by a broken spider which held the contact arm of 
the starting rheostat of the elevator. This rheostat was located on the 
covering of the elevator well at the fifth floor. The short circuit caused 
sparks and probably hot metal to drop on the wooden support of the 
rheostat, finally igniting the wood, which was oil soaked. An employee, 
working on the third floor, heard bells ringing, and a noise in the elevator 
shaft. On looking into the shaft he saw water dropping. He went to 
the fifth floor and saw smoke, but noticing that the sprinkler was oper- 
ating thought the fire was out and started down again. He was met by 
the fire captain of the nearby fire station who requested him to turn off 
the sprinkler. The firemen then extinguished the remaining smouldering 
fire on the electric wire insulation with a hand chemical extinguisher. The 
fire captain had heard the rotary gong on the building ring and inquired in 
the office where the fire was. He was told there was no fire but pro- 
ceeded to the upper floors to investigate and found the fire. 


Extinguishment. 

The sprinkler directly over the elevator well opened and practically 
extinguished the fire. The sprinkler was open for ten to twelve minutes 
before being shut off and discharged about 170 gallons of liquid. Most 
of the liquid went down the elevator shaft, some getting on the fifth floor 
and soaking through to floors below. Leather on the fifth, fourth and 
third floors was damaged by the liquid (calcium chloride, sodium sulphate 
solution and probably some free sulphuric acid). The liquid collecting in 
the bottom of the elevator shaft ran into a scale pit and necessitated over- 
hauling the scales. The fire damage was insignificant. The value of the 
alarm attachment is emphasized by this fire 


Fire No. S. E. 4, January 5, 1921. 


SHOE Factory. The building was a new two-story wooden structure 
with open joist floors and roof, located in a New England village. The 
building was used to manufacture satin slippers and at the time was run- 
ning slightly under half capacity. There was about $100,000 in finished 
goods in the building. -The entire building was destroyed as well as a 
frame storehouse which was twenty feet away. The fire started, as nearly 
as could be determined, in the packing room on the first floor at about the 
middle of the building. As is usual with this class of work, gasoline was © 
used for cleaning purposes and probably aided the rapid spread of flames 
along the cloth covered racks which were filled with finished slippers. 

A stationary chemical extinguishing system with 160 sprinkler heads, 
supplied by a 200 gallon chemical tank, was the only fire protection. The 
sprinklers operated quickly and appeared to deaden the fire, but the supply 
tank was soon exhausted and the system rendered useless. As there was 
no outside protection available the building soon became a total loss. 
Help was sent from a nearby town but did not arrive in time to be of 
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any use. Had there been any other protection to back up the stationary 
chemical system the building might have been saved. The fire flashed so 
rapidly over the combustible contents that more heads were opened than 
the tank could supply. 


Fire No. S. E. 5, February 28, 1921. 


Fire started in the basement of a five-story brick building. The 
basement was used by a shoe company to store a stock of shoes in cases 
and also a stock of upper leather in bundles on racks. A stationary 
chemical sprinkler system supplied by a 200 gallon tank had been installed 
with 27 heads in this room. 

The fire was discovered by an outsider who heard the sprinkler alarm 
and notified the fire department, which was located across the street. 
Firemen arrived on the scene promptly and found a fire under a wide 
table located against a rack upon which leather was piled. Shoes in cases 
were piled against the other side of the table. The chemical system had 
discharged its whole contents through twelve of the heads. It appeared 
that only five of the heads discharged liquid in an effective manner. 
These five heads held the fire in check until it was extinguished by the 
use of a small chemical stream furnished by the fire department. 

The reason that such a large number of heads opened was that the 
fire started under a large bench obstructed on one side by a rack of leather 
and on the other side by a pile of boxes of shoes. The fire was probably 
due to a careless cigarette smoker. A more serious loss was probably 
prevented by the prompt discovery of the fire and the near location of 
the fire department. 


Newspaper Saves His Life. 


RALEIGH, N. C., Jan. 18.—The 
ill-wind that blows somebody good 
some time even blows up an elevator 
shaft. Frank French, watchman, fell 
into a comfortable snooze while read- 
ing a newspaper. He still clutched 
the sheets. 

Fire started at the bottom of the 
elevator shaft beside which he slept 
and shot upward until it ignited the 
newspaper. The burning newspaper 
singed Frank’s fingers and woke him 
up. He was just able to escape before 
his exit was cut off by the fire. 
—Wilmington (Del.) News. 





FIRE RECORD—LOSS OF LIFE FIRES. 


Fires in Which There Was Loss of Life. 


These notes, taken from newspaper reports, are intended to point out typical 
conditions under which loss of life has occurred that they 
may be known and guarded against. 


Acetylene 


Bow, N. H., Jan. 16—Two children were instantly killed, a woman 
was burned to death, and three other persons were seriously injured by 
the explosion of an acetylene gas generator in the home of Arthur J. 
Curtis today. The explosion wrecked the house, and several other children 
escaped death only because they happened to be at play outdoors at the 
time. 

The explosion occurred about 2 P.M. while Curtis, his son and an- 
other man were working on the generator which had recently been in- 
stalled to light the house. It is believed that acetylene gas was ignited 
by a kerosene lamp under which the men were working. When fire 
started Curtis, realizing the danger, ran upstairs to warn his wife and to 
tell her to take the children from the house. Just before the explosion he 
picked up two children, wrapped them in blankets and tossed them from 
the window. Before he could reach his wife the generator blew up with 
a roar that could be heard for five miles. Mrs. Curtis and two children 
were buried under the falling debris, and burned to death before the 
husband could reach them. Curtis and the man with him were seriously 
injured but escaped with their lives. 


Gasoline 


RocHEster, VT., Fes. 1—Six persons were burned to death and 
three others died later as the result of burns received during the fire 
which destroyed the house of Mr. Henry Martell. 

The Martells lived on a farm where the house had been destroyed 
by fire several years ago. The family had moved into a small single story 
structure with one room downstairs and a low blind attic. There was 
only one door. The windows in the attic, used by the family for sleeping 
quarters, were nailed into their frames. 

When Martell arose this morning he set about building a wood fire, 
and because of the extreme cold sought to quicken the fire with kerosene. 
In his haste he failed to notice that he lifted the gasoline can by mistake. 
In another instant the small building was a mass of flames. Martell rushed 
from the house and jumped into a watering-trough. He died later as the 
result of burns and exposure. 

Mrs Martell and eight children were asleep in the small blind attic. 
The only exit was through the lower story. Mrs. Martell escaped, but in 
reentering the house to rescue two of her children received burns which 
later proved fatal. One of the children she rescued died of burns; the 
sole survivor was the baby who escaped almost unhurt. 
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SHELTON, Conn, Fes, 2.—Eight persons were burned to death and 
twenty-five injured this afternoon when two trolley cars collided head on 
on the Bridgeport-Shelton line in the southern part of this town today. 
A five gallon can of gasoline which was on the front platform of the 
Bridgeport bound car exploded, and started a fierce fire which quickly 
consumed the two cars. The coroner expressed the opinion that there 
would have been no loss of life and very few injured if the can of gaso- 
line had not been in the car. 


Collapse of Building 


ProvipENcE, R. I., Jan. 31.—Three firemen were killed and thirty 
injured when the walls of the three story brick Washington building 
caved in while the men were fighting a three alarm fire today. Some of 
the firemen were thrown into the fire, others were trapped in a narrow 
alley when tons of brick and burning beams were hurled onto them. 

The building was an old brick and wood joisted structure with a 
wooden truss roof. The fire, which started in a bowling alley on the 
ground floor, was presumably caused by smoking. 

The firemen were making good progress in their fight when the wood 
truss roof collapsed. The construction was such that the side walls did 
not have stability without the roof and one of the walls on which the 
firemen were working buckled and fell. Three of the men on the fire 
escape were killed, others had miraculous escapes but were injured. 


Children Left Alone 


Los ANGELEs, Caz., Fes. 5.—Mrs. Pearson left her two year old 
child alone in her tent-house while she was visiting neighbors. The child 
had been in the habit of playing with an oil heater whenever he had a 
chance. The oil heater was found overturned and it is supposed that the 
child upset it, starting the fire. Neighbors promptly discovered the fire, 
but were unable to rescue the child before he was fatally burned. 


Tried to Save Valuables 


CHESAPEAKE, Onto, Fes. 25.—Frank Forgey, age 76, Civil War 
veteran employed by the American Car and Foundry Co., was burned to 
death when fire destroyed his cottage and two adjoining houses at 10 P. M 
last night. The fire, caused by the explosion of an oil lamp in Forgey’s 
home, had spread almost entirely through the three rooms before it was 
discovered. Volunteer firemen were unable to rescue the aged man, 
though the first to arrive heard his cries for help. He had been fatally 
burned while attempting to save valuable papers kept in the building. 


Note: N. F. P. A. members are requested to forward to the Executive office 
reports of all loss of life fires which may come to their attention. 
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Annual Summary. 


Statistics of Fires in Properties Having Automatic Sprinkler 
Protection. 


NOTE.—These tabulations are made at the close of each fiscal year, with 
the object of furnishing a basis upon which the virtue of the automatic 
sprinkler as an extinguishing agent can be estimated. 

Section I is devoted to fires in which the behavior of sprinklers was, for 
the reasons given, unsatisfactory. 


Section II is a statistical record of all reports of sprinkler fires in the 
files of the Association upon which the information obtained is sufficiently 
complete for statistical purposes. 

In each table the results of the current year ending February 1, 1921, are 
given, and these are compared with the results of the total twenty-four year 
record ending at that time. 

The increase in the total number of sprinklered fire reports con- 
tinues with a total of 2874 for the past year. This is in spite of the fact 
that the year was closed February first instead of April first, to allow more 
time for accurate compilation of the tables. 

The number of fires which were discovered and extinguished before 
there was sufficient heat to open the sprinklers shows a progressive in- 
crease this year to 941. This is compared with 741 for the year ending 
April, 1920, and 376 for the year ending April, 1919. This shows con- 
tinued improvement in standards of housekeeping. The number of fires 
in which sprinklers operated is 1933 compared with 2021 last year. The 
number of failures for the two years are respectively 60 and 64, making 
the per cent. of satisfactory operation, the same for the two years, 96.9%. 
This continued good record of sprinkler operation is gradually improving 
the 1897-to-date efficiency percentages, which include many fires where 
the sprinkler equipments were of types which would now be considered 
obsolete. The 1897-to-date efficiencies for this year and typical previous 
years are: 1921, 95.8% ; 1920, 95.7% ; 1919, 95.5% ; 1907, 93.8%. 

Of the sixty failures tabulated in Section I of the tables, three were 
due to explosions wrecking the sprinkler system, and in six cases the 
hazard of occupancy was too severe for the sprinkler equipment. Last 
year eight failures were attributed to explosion, and seven to severe hazard. 

The sprinkler and supervisory alarm service makes a very good 
showing, in 117 fires the sprinkler alarm failed but twice, and the super- 
visory shows no failures. 
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SECTION I. 


Summary of Unsatisfactory Sprinkler Fires. 


1920-1921 1897-1921, incl. 
No. of Per No. of Per 
Fires. Cent. Fires. Cent. 


Water shut off sprinklers 21 35.0 304 28.3 
Generally defective equipment 2 3.3 
Unsprinklered portions 4 67} 232 21:5 
Defective heads 2 3.3 
Defective water supply or supplies.......... 6 10.0 99 92 
Sprinkler system crippled due to freezing.... 3 5.0 OS 3 
Slow operation of dry system or defective 

valve 1 1.7 ae 623A 
Slow or defective operation of high test 

heads 1.7 19 
Faulty building construction, concealed spaces, 

vertical openings, etc 8.3 51 
Obstruction to distribution 3.3 62 
Hazard of occupancy too severe for average 

sprinkler equipment 10.0 59 
Explosion crippled sprinkler system 5.0 49 
Exposure or conflagration 33 68 
NN CLAS civiasce ee eel ce kke ea e'ers ei hs e 
Plugged heads 3.4 39 
Not classified ett ‘i 34 
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Special Classification of Fires in Which Failure Was Due to Water 
Being Shut Off Sprinklers, 


1920-1921. 1897-1921. 
No. of Fires. No. of Fires. 


Water shut off for unknown reason, neglect 

or carelessness 113 
Water shut off before fire was out or fire re- 

kindled 46 
Water shut off due to accidents or repairs... . 54 
Water shut off to prevent freezing 60 
Water shut off, probably incendiary 6 
Water shut off, leaky dry system ae 11 
Water shut off, miscellaneous 11 
Water shut off, defective gate valve 3 
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SECTION II. 


Annual Revision of Sprinkler Fire Tables. 


In the following ten tables is given a summary of fires occurring in 
properties equipped with automatic sprinklers. The total number of such 
fires reported during the past year is 2874, which includes 941 fires where 
no sprinklers were opened. Several reports were also received in which 
the data was incomplete, and these were not used in the summary. It will 
be noted that the total number of fires does not agree throughout all the 
tables. This is because some of the reports of fires prior to 1909 were 
not considered sufficiently complete to include in all the tables, and hence 
appear in some tables, but not in others. 


Table No. 1. 
Time of Day. 


Per Cent of No. 








No. of Fires. No. of Fires . with Data Given. 
1920-1921. 1897-1921, inel. 1920-1921. 1897-1921, incl. 
6 6. Mi. to 6 Bis. ec enes 1074 13242 56.1 ae as 
Se 4 fe eee 838 9848 43.9 42.7 
Total with data given..... 1912 23090 
MU QRBE a 5.0.4005 ovdteews 21 432 
ME oi isco nenste 1933 23522 


Table No. 2. 


How Discovered. 
Per Cent. of No. 





No, of Fires. No. of Fires. with Data Given. 
1920-1921. | 1897-1921, incl. 1920-1921. 1897-1921, incl. 

RN 6-5 ke Rcdies aa" 1016 13505 52.8 58.8 

WiatehMat sé .icchkcece vat 267 3413 13.9 14.8 

Sprinkler Alarm ......... 369 3750 19.2 16.3 

ET Sa des ne cdavenes i 107 1171 aa 5.1 

TOOPRIONMS 6.0008 e nese 43 717 ake 3.1 

Automatic Pump ........ 5g 11 ‘a 1 

Supervisory System ...... 120 411 6.2 1.8 
Total with data given..... 1922 22978 
pe ny per 11 544 
MOS os av un vorene 1933 23522 


Table No. 3. 
Efficiency of Alarm Service, 1920-1921. 


Note: This table does not include fires where alarm service does or does not operate 
promptly if fire is at once discovered by employees, the alarm service having no bearing on 
such fires one way or the other. 


Satisfactory. Failure. Total 
No. of Per No. of Per 
Fires. Cent. Fires. Cent. 
Watchman alone ........... 124 98.4 2 1.6 126 
Sprinkler Alarm alone ...... 227 99.1 2. 9 . 229 
Thermostats alone.......... 3 75.0 1 25.0 4 


Supervisory System alone.... | 100.0 ei sa + 
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Sprinkler Thermo- Super- 
Alarm 


Watchman. \e stat. visory. 
Satis- Fail- Satis- Fail- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. factory. ure. 
Watchman and 
Sprinkler Alarm .... 122 62 159 25 
Watchman and Thermo- 
1 
Sprinkler Alarm and 
Thermostats 
Watchman, Sprinkler 
Alarm and Thermo- 


Sprinkler Alarm and 

Supervisory 
Watchman and Super- 

visory 
Watchman, Sprinkie1 

Alarm and _ Super- 

visory 65 plac ka 
Sprinkler Alarm, Ther- 

mostats and Super- 

visory kat nw 11 ee ee 
Watchman, Sprinkler 

Alarm, Supervisory 

and Thermostats .... 1 .. eis Of ns 1 


Efficiency of Alarm Service, 1897-1921, Inclusive. 


Satisfactory. Failure. 
No. of Per No. of Per 
Fires. Cent. Fires. Cent. 


Watchman alone 90.3 208 9.7 
Sprinkler Alarm alone 94.4 131 5.6 
Thermostats alone 79.4 49 20.6 
Supervisory alone 98.3 1 1.7 
Sprinkler Thermo- Super- 
Watchman Alarm. stat. visory. 
Satis- Fail- Satis- il- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. factory. ure. 

Watchman and 

Sprinkler Alarm ....1424 958* 2108 274 
Watchman and Thermo- 

20 BF oar cker ae 

Sprinkler Alarm and 

Thermostats ....¢... Soa 42 450 127 
Watchman, Sprinkler 

Alarm and Thermo- 

RIMES cies ate oes iis  ¢ Fw 
Sprinkler Alarm and 

Supervisory ses eta ee rr 
Watchman and Super- 

visory 9* aN? Bae 


*These include fires where sprinkler alarm or thermostat notified the watchman. 
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Efficiency of Alarm Service, 1897-1921 — Continued 


Sprinkier Thermo- Super- 
Watchman Alarm stat. visory. - Total. 
Satis- Fail- Satis- Fail- Satis- Fail- Satis- Fail- 
factory. ure. factory. ure. factory. ure. factory. ure. 
Watchman, Sprinkler 
Alarm and _ Super- 
VISOEY Miwa bs eeias eae. ae ae oe. vais. Qe 
Sprinkler Alarm, Ther- 
mostats and Super- 
WOE aks ia cchnexes gene apa nm 6USl USO 73 
Watchman, Sprinkler 
Alarm, Supervisory 


and Thermostats .... Be cas i” 4 Bie is l 


Table No. 4. 


Number of Sprinklers Operating. 
Per Cent. of No. 





No. of Sprinklers No. of Fires. No. of Fires. with Data Given. 
Operating. 1920-1921. 1897-1921, incl. 1920-1921. 1897-1921, inel. 
| (peck bce teams 693 8035 36.6 32.5 
Ds ihkhis Ved arenvates 365 4184 19.3 16.9 
iat s sa baGeerwemnnl 150 2428 7.9 9.8 
© vkvkohcaehateeness 117 1778 6.2 7.2 
Pitta n :eegehaeey ees 77 1133 4.1 4.6 
DB svcisiehasedeeoewhon 53 953 2.8 3.9 
Ti uddawak Canck iu ane 46 645 2.5 2.6 
© eg hcebe-n buibte ku GENS 61 625 32 28 
De wa pes Rae weeeeen 26 412 1.4 i7 
asics tea eeeR seen eT 35 380 19 1.5 
| ee eee ere 14 293 a 1.2 
OU tis (i per eeeveneeee 23 349 1.2 1.4 
Beis S gnte awk tae aee wees 13 202 J 8 
Pk ceisdvnaeceseeeunaal 15 227 8 9 
DU ie mcryg be ke haha 16 191 8 8 
nD SSSA r 49 656 2.6 2.7 
Be OO i bcc vsakeepaeed 27 414 1.4 1.7 
(Eee 15 289 8 1.2 
EE ov teeekes ares 14 189 ae 8 
PE tata hae ws case 9 160 $ 6 
dk ee eee 14 224 a 9 
Re ee er ee ee 25 305 1.3 1.2 
PPR io 5:0 tiawsao keys 8 133 4 a 
UNE bose wbaveweeen 28 505 ) aA 
Total with data given.... 1893 24710 
Water shut off sprinklers. 21 270 
Be Saas os h003 ch ens 19 366 





WO icc pectnsus 1933 25346 
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Table No. 5. 
Number of Sprinklers Operating. 


Per Cent of No 
No. of Sprinklers No. of Fires with Data Given 
Operating. 1897-1921, incl, 1897-1921, incl. 

8035 32.5 
12219 - 49.4 
14647 59.2 
16425 664 
17558 71.0 
18511 74.9 
19156 77.5 
19781 80.0 
20193 81.7 
20573 83.2 
or 20866 84.4 
or less 21215 85.8 
or ; 21417 86.6 
4 or 21644 87.5 
or 21835 88.3 
or less 22491 91.0 
5 or less 22905 92.7 
or less 23194 93.9 
or 23383 94.7 
or less 23543 95.3 
NS 2 ee ay W's viaghio ORS SKA 23767 96.2 
Ue Sa ial. ive dip SG miae le 6 24072 97.4 
SEND T PABA eS 0 os oe aki gedue ese oc wets 24205 97.9 
Zi 


Total with data given 
Water shut off sprinklers........... 
No data 


Table No. 6. 
Sprinklers Opened on Wet or Dry Systems. 


Per Cent’of:No. 
No. of Fires No. of Fires with Data Given 
1920-1921 1897-1921, incl. 1920-1921 1897-1921, incl. 


Wet System 1528 18612 82.5 81.5 
Dry System 324 4234 17.5 18.5 


Total with data given.... 1852 22846 
Water shut off system... 21 270 
MRE MEDEA iso aici seb a Sale 406 


23522 
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Table No. 7. 
Primary Water Supplies to Sprinklers Opened. 


Per Cent of No. 


No. of Fires 





No. of Fires 








with Data Given 


920-1921 1897-1921, incl. 1920-1921 1897-1921, incl. 

Waterworks ........... 958 11933 50.8 52.4 
Gravity Tank ........5. 375 5758 20.0 25.3 
Presstive’ Fan)... ..)s vss 447 3815 25+ 16.8 
Automatic Steam Pump.. 85 1200 4.5 so 
Automatic Electric Pump 18 51 1.0 a 
Steamer Connection ..... oe 3 02 
Total with data given.... 1883 22760 
Water shut off system... 21 270 
PEON ba Adis cnet 29 492 

We Sis ecten eke 1933 23522 


Table No. 8. 


1920-1921 


Practically or entirely ex- 


Effect of Sprinklers. 


No. of Fires 


No. of Fires 


1897-1921. incl. 


Per Cent of Whole. 
1897-1921, incl. 


1920-1921 


CIN oo ks densi 1304 16590 67.5 65.5 
Held fire in check....... 569 7663 29.4 30.3 
1873 24253 96.9 95.8 

Unsatisfactory ......02% 60 1077 3.1 4.2 
WM inewetaes 1933 25330 100.0 100.0 
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Table No. 9 
Showing Effect of Sprinklers by Class of Occupancy. 


Held Fire Total 


Total 


earenes in Satis- Unsatis- No. of 
ir 


No. 


34 
1 

Apartments. . 
Automobile and Bicycle Factories 94 
Awning Factories 5 
Bag Factories 
Bakeries 
Basket Factories 7 
Bolt, Nut and Screw Works...... i7 
Boot and Shoe Shops 
Bottling Works 
Braiding Mills 
Breweries 
Broom Factories 
Brush Factories 
Button Manufactories 
Candle Factories 
Candy Factories 
Canning Works 
Pe ANB 5a velo nas vb e's oe ese a 8 
NE CNMI Ss rg. 5:54.25) 6:4,5°4 4 ow W500 0-5, 5 5m 
Carpet Mills 
Carriage Factories... ....... <i. 
Celluloid (Pyroxylin Plastic) 
Cement and Plaster Works....... 
Cereal Mills 
Chemical and White Lead 
Clothing Factories.........0....: 655 
Clubs. eR hese 
Coffee and Spice REE 
Coffin Factories 
Cold Storage Plants... .......05; 
Coonerage Tiavts. «o.oo e es 45 
Cordage Works 
Cork Factories 
Corset Factories 
Cotton Ginnery 
Cotton Mills 
Cotton Warehouses.............. 128 
Cotton Seed Oil Mills 
Cutlery and Tools 
Department Stores .............. 357 
BRINTON 555s 0h bik so 5 5S veo Sa 8 
MUIR RRNDRIMII, 5's ioe 6 id's 6-4 oco-0 6096.8 149 
Dry Cleaning Establishments. . 6 
Dyeing, Bleaching and Finishing 


_ 


SPMSARAASNAVASRSSSASRALALSSRASSASSPAGSSAE ISAS: see 


NWNHKOCODBDDONNASNINODERPDUDOWHDONW UWE WERYYE PE RWANOWORNUO 
cS) Bese os 


‘ — poe ° 
- Rw! COUFRSOOANNEH: 


— 


REASSSESANSSRSLSSESLSSSRRSSRASSSERSS: Sass 


— 
CONSKWOUHPADEDAOOOUWNOOSOOROSHUSOHH 


_ 


— 


Electric Light and Power Plants. 
Elevators, Grain 

Excelsior Factories 

Fertilizer Plants 

Flax and Linen Mills............ 
Flour and Grist Mills ............ 
Forge and Smithy 

Foundries 

Furniture Factories 

MNS cies ata His Gas aiguinrerseg’> 113 


— 


4.5 


4.3 


2.6 


3.5 


a, ee 
co° ~w- tree 


RN OBERDAWWNE 


>. . 
OM CDNHOKWUUDBUW 


— 
ee rs 
RON 


RO Pd 
YOR ©, PBASNNA, MONAT, 


“Ne NANOANOF- 


Re GD- 


BRON: 


Check factory. factory. Fires. 
% No. % No. % 


88 
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Table No. 9 — Continued. 


Held Fire Total Total 
Extinguished in Satis- Unsatis- No. of 
Fire Check factory. factory. Fires. 

No. % No. % No. % No. % 
Garbage Reduction Plants....... 3 60.0 1 20.0 4 80.0 1 20.0 5 
COO BOR piacns baste peacien 4x 2 6.7 L 3 3 100.0 . ae 3 
pI AUER a u.5. a ore Pcwemieb salam 47 H6 3B 6.1 1 D7 8S 83. we 
GIOVE FPACtOxvIC, oii. éici vce ve caces S 2.8 a.. tee. 20 SS Se 
Glue Factories. .. 6. ssa. ccwsc ces S$. 434 4 36.4 > OS 2 tie ae 
MEE OOMIO Mo clerk ceccd reac ee So 068 10. 7. @ Sts 4:58.28 
Harness and Fancy Leather...... 77 81.9 17 18.1 94. 100.0 ea ae 
EOS ERS 5 3-0 4a OS tee eae G4 735 8. 27-2: 5 - Seo 
PE NN 6 5s oa ea evar twee babe 31 66.9 14 S.1 45 100.0 elt Se 
Pamelor fur Mie... ok eccceess 2 3.2 S Sl @- Sa. 3-42-24 
EERE ook be wate ns khecs 20 _ 74.0 6 223 2... 93 1. 3. 2 
FOG RMU as <b eicccids Nvcwaeence ff Se gs ees 2.100 es Z 
Incandescent Lamp Factories.... 13 61.9 §° 3a: 2h Tex: sores ae 
PIMCIE IID oe ok os Sew iraiienscks, . A eee 2 28.6 6 8.7.. -1 3eea 7 
Insulated Wire Factories......... 3: 66.1 33. SES: @& tee =: a 43 
TOWING COMB ec ssleis oe clecase dc 116 36.5 38 $4 127. 96.9-. 4.32 28 
WOME MOON oF wi sis cade scnclecees is 76S 3 BS 3: Sato bb SS ee 
Knitting Mills, Cop Yarn........ 3° 61.0 19 B22 &@ SO? 6 32 @ 
Knitting Mills, Full Process...... 456. 64:1 232 32.6688 G2 2 3a 7 
RIIEION <5. dia’ dard. bb nig a Cele aa 42. -74:2. 15 25.4. St Sx6.- 2 2a cm 
Lead Pencil Factories............ 15 68.2 6 23-2. SS. 2 40 8 
Linseed Off Works: . oi05:5 <c0 oo 14 5.0 10 400 A 60 13 40- ZS 
MERCUINE POODS. 6:05 doses cance secd 291 67.6 117 27.2 408 94.8 22 5.2 430 
EME PW MCCOTION, 66:00 b. se ces de cue 48 738 13. 2S @ SS 4 642. 6 
Mattress Factories: «i... .56.05<% 298 72.7 105 26.6 46 98:3 7-13.7 416 
TR IIRISTI aoa vic Bae bse wee eoeees 695 79.1 165 18.8 860 97.9 18 2.1 878 
Metal Reduction Works.......... 4 80.0 i 20 5 3060... a 5 
PUGUG WV ORMOIG So 5icc envisions wie nss 670 65.2 316 30.7 986 95.9 43 4.1 1029 
DEIBCOMAMCOUS: F500 5 xe. 00k te aceass 400 68.9 154 26.6 554 95.5 26 4.5 580 
Morocco Leather Shops.......... a> $6.1 ‘17 S6.4, 4&2 -OA5: 62322 
WEORWOES FCUUTER oss kaki 50% diecec A 26. i -BWe= 22 .3 he aS 
Munition Factories.............. 16 36.4 19 43.2 35 79.6 9 20.4 44 
Musical Instrument Factories.... 107. 68.1 45 28.7 152 96.8 5 3.2 157 
Omice Bundings. oo. co ceca ess ix 76:5 4. 23.5 FF TS 2, it SE 
Oil Clothing Factories........... 10 66.7 S.  Saee EO RP 8 ae! 
Oilcloth and Linoleum Works.... 29 29.2 51 51.6 80 80.8 19 19.2 99 
PET PRION. aie eda cick evee’s 7 43.8 § 00 8% SS -1 G2 16 
Packing House and Slaughter... 100 67.6 43 29.1 143 96.7 5 3.3 148 
Paint and Color Works .......... 142 70.0 55 27.1 197 Si. 6 29: Oe 
Paper Box.and Papeterie ........ 136 76.0° 41 - 22.9 177 99 2 1.1 W9 
DM MEI oh vice aida heen cwe eee 315 49.7 264 41.7 579 91.4 54 8.6 633 
Patent Leather Works........... ? @Ss 30. 46.6 (3h “Oe 4 ee 
Picture Frame Factories......... 35 @G2.5 15 Gs. SD: Ses. 67 iS 
Pinumbere’ Suppiies. ........5.-ces 16 84.2 ’ KS 3 ie .. 
IN ie. Cia mass nares oben wee ie 4i 64.1 19 23.7 @ S638 4 62° 
Printing and Lithographing ..... 474 80.2 101 17.1 575 97.3 16 2.7 591 
Pulp, Miscellaneous ............. 8 276 16 5.2 48 8&8 Sie @ 
PEGI, OG Tosca dcs¥ix geanaves es I 20 1 20.0 2 °40.0 3 60.0 5 
PU ER. 6 bc odres eebseeeed 19 39.6 21 43.8 40 83.4 8 16.6 48 
PEMERIATIE 5 85d cb ce reese ee eed 25. 48:3 6 BS Si SS 1. RS 
Cp ree er 1; 3.0 1 S00 2 100.0... a 2 
Rolling, Wire and Tube Works .. 26 57.8 17 37.8 43 95.6 2 4.4 45 
We WHORES. 66 6.kck 0 bsias ese iS 33 27 553 4 Se. 3-6). 4 
Rubber Cloth Factories.......... oo Sta .:  @25: wee. «: a. eee 
Rubber Reclaiming Works....... a 33.3 < GB. BRO SI ck ee ae 
MUDOCL WOPEE. ho oxic vs ceacecsies 114 50.0 102 44.8 216 94.8 12 5.2 228 
Saw and Planing Mills........... Vi 80 St BA YR Be F- 26 3 
PCR ig Re SR ce a oa aie me 2 50.0 4 100.0 °. a 4 
REE TF OCUOPIOD a. 66 ok 5 esis vie set tales 41 85.4 7 14.6 48 100.0 .. ee 
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Table No. 9 — Continued. 


Held Fire Total Total 
Extinguished in Satis- Unsatis- No. of 
Fire Check factory. factory. Fires. 
No. % No. Yo No. 
Io. 2A 2: 93.0? 64° 28 
18 24.7 69 94.5 Bo SS 73 
LO) ae SO. LOO oe J 3 
a. AB 3E. SEA 38 
29. 36.2: 74: 32.5 80 
A... U3:2> -35 
4. 20.0 41 
9D  38.3 26 
30 = 40.5 67 
oly. 721 
a2 eh BS 
18 26.9 64 
4.23.5. 16 
+ aoe 
> ape. “2S 
92 24.1 362 
lige DA ote 
46. 3O4 OBL 
52 32.9 154 
e Sasa 6 
are aseeae 10 2 
78 34.2 199 29 
95 38.0 225 . 90.0 25 
63. 33.9:. 176. 947-10 
41 30.6 118 88.1 16 
SS 20.2, TS". 94.7. 40 
16° 320 -46 $20 «4 
306 §=©24.9 1173 95.3 58 
O° BAS 55 SEG so 
36 36.4 87. 87.9 12 


No. 


MEE PRING oa eee cae cse 185 
Ne its ies 8 SRA ee ks 51 
MUERER PUMNNER I cc's 9's a/b ein) a cv a, 5 eG 0 V0 2 
Soap Manufacturing 30 
Stamping and Sheet Metal Works 45 
Starch and Glucose Works....... 11 
Sticky Fly Paper Factories ...... 3 
See TRONMOTIOR «0650.56 065008 17 
Ce) ie 37 
Tenant Manufacturing .......... 548 
MINE sos Weis vine eS.da site aos 41 
MOvaACCO Factories. .........s5005 
Trunk Factories 

CTE WV OLES 655 656s 6 666 bs eee 2 
Wall Paper Factories............ 12 
MAMI Pic acs wise ss 8 se ees 270 
Waste and Batting Mills......... 223 
Waste Paper and Rag Shops..... 53 
WRU U DETR soo si 0 00 io vcsece nes 102 
PUD PROUOTIOS 6 6655.6 bs cere wees 4 
Window Shade Factories ........ 10 
Woodworkers, Class A*¥ 
Woodworkers, Class B* 
Woodworkers, Class C* 
Woodworkers, Class D* 
Woodworkers, Class E* 
Woodworkers, Class F* 3 
OT TEES 6.6 5 08s 66 02s reine 867 
Wool Storehouses ............... 26 
ee || LT a a 51 
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PO 0 08 GU Ch 8S BN, BOG) Ge OC ENO Gre Go CD & | 
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57 
65 
60. 
70 
70 
ol. 


_ 


Total Sprinkler Fires....... 16,590 7,663 24,253 1,077 


*The Woodworkers are classed as follows: 
Class A. Interior woodwork, builders’ supplies (including veneer works). 
Class B. Box Factories (including cigar boxes). 


Class C. Miscellaneous Woodworkers. Steam power tenant woodworkers 
(also woodworkers where there is a lack of detailed information as to class). 


Class D. Sash, Door and Blind Factories. 


Class E. Hard Wood Turning (wheels, pipes, novelties, bobbins, spools, etc.) 
last and wood heel factories). 


Class F. Pails and Woodenware. (Plates, wooden bowls, tubs, etc.). 
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Table No. 10 


Classification of Unsatisfactory Sprinkler Fires by Occupancy. 


Slow operation of dry system or 
Exposure or conflagration. 


defective dry valve. 

Slow or defective operation of 

Faulty building construction, con- 

cealed spaces, vertical openings. 

Hazard of occupancy teo severe 
for average sprinkler equipment. 


Sprinkler system crippled due to 
high test heads. 


freezing. 
Sprinkler system crippled by 


Generally defective equipment 
and unsprinklered portions. 
Obstruction to distribution. 
explosion. 


Defective water supply or 


supplies. 


Miscellaneous. 
Not classified. 


& © Water shut off sprinklers. 
Total. 


Agricultural Implements 
Automobile and Bicycle 
PONNOON ER ia caratcai as oho ee 
Boot and Shoe Shops... 
Broom Factories ....... 
Button Factories ....... were eae a ee re 
Candy Factories........ GE Swkagky race teal gre 
Canning Works ........ 
Ce PROUROS 6 erie ce 50st ss 
OIE Sok cs0 oo u's 
COriet MUG. oo cicicceves 
Carriage Factories ..... 
Celluloid (Pyroxylin) .. 
Cement and Plaster 

WRN Soph bya cea edna’ s Se Se a me MN ome hh ey 
Cereal Mills ............ Sohn IS Bacar pet eens tae 
ChemicalandWhite 


mo 
Qe 
1) 
_ 

eo + be He 
bh 
VI _ 
© je 
_ 
i) 


t- 


Ke he oe 

Weer: 

fated eed Js 
SCOMSNNKNHNON NS 


WD w- 
_ 


NH: 


noe 


+ 
bo 
w 
_ 


Clothing Factories...... 
Coffee and Spice Mills .. ar eee 
Coffin Factories ........ eae te 
Cooperage Plants....... 
Cordage Works......... 
Cork Factories ......... ee OE GN tpi: ated Negara , 
Corset Factories........ er ee ge Tee eS ee are 1 
COLOR: BERG. 6 osu o.0 03-0 
Cotton Warehouses..... 
Cotton Seed Oil Mills... 
Cutlery and Hardware... 
Department Stores ..... 
I RMOEIOD 5 355.5 vA eras 
Eirue, HOUSes. «6s oies ss. 
Dyeing, Bleaching and 

PURSRIe ooo dass cates a 2 
Electrical Appliances... 
Electric Light and Power 

bg ee eee an Wo cat la wh teat tee aam Red bir-chas Sees 
Elevators, Grain ....... ae i ees Ae ga ep A a eee 
Excelsior Factories..... BEY den Mice ae eee vie 1 : 
Fertilizer Plants........ Br tp kk eek ee aad Sie 
eee eee ChGNee WEI: ck’ ea RO Es ee few Ze RY een 
POUNGLIOR..0. 6c ccascccces ; AE ae Ge ear Oa cae St: ee 
Pursue Pactores:.....°: FF We Baw ah 2 Reet woe 
CMOME kes tess vnbens Oa ot te 
Garbage Reduction 

ME a bak 004 eked e oc De 8 bl ae oe eae ce area See 
PION WV OPMB: 66.0650 800 es 1 1 at Ses ie Beak een ee 1 
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Table No. 10 — Continued. 


al openings. 


Slow operation of dry system or 
xposure or conflagration. 


defective dry valve. 
for average sprinkler equipment. 


Sprinkler system crippled due to 
Faulty building construction, con- 
Hazard of occupancy too severe 


freezing. 
Slow or defective operation of 


Generally defective equipment 
high test heads. 


and unsprinklered portions. 
Sprinkler system crippled by 


Defective water supply or 
Obstruction to distribution. 
explosion. 


supplies. 
cealed spaces, vertic 


Miscellaneous. 
Not classified. 


E 
Total. 


Glove Factories........ 
Glue Factories ......... 
SNM 0 cise gruie o's 


_. 


Hatters’ Fur Mfg 
Jewelry Shops.......... 
PUBK MOIS 6s. o's ose ss es 
Knitting, Cop Yarn 
Knitting, Full Process.. 
BAIOCIOD 6.6 o)o 5 ci0s sk ose 
Lead Pencil Works..... 
Linseed Oil Works...... 
Machine Shops......... 
Match Factories........ 
Mattress Factories 
Mercantile 
Metal Workers......... 
Miscellaneous .......... 
Morocco Leather Shops. 
Motion Pictures........ 
Munitions Factories .... 
Musical Instrument Fac- 
NE Stl nda ts twice 
Oilcloth and Linoleum 
NE 5s kg aes 90 
Oil Refinery 
Packing House and 
Slaughter 
Paint and Color Works. . 
Paper Box and Papeterie 
OT PANE so occ wiss:n's¥s.5 
Patent Leather Works... 
Picture Frame Factories 
NUE sc hov fake 6Sixw 4.2 
Printing and Litho- 
graphing 
Pulp, Miscellaneous .... 
Pulp, Soda 
Pulp, Sulphite 
OE a re 
Rolling, Wire and Tube 
MOA AAS con a8 60 wae 
Roofing Works......... 
RubberReclaiming 
Works 
Rubber Works.......... 
Saw and Planing Mills. . 
BuOUdy MAUS. n6 ce oes 
END. pro bes cs tie 


POR wrer Water shut off sprinklers. 


pane . 
no 
dN 

QDR LRA NHr 


_ 
NR ON awd Ww: 
no 

NPNRRN 
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Table No. 10—Concluded. 


Faulty building construction ,con- 
cealed spaces. vertical openings 
Hazard of occupancy too severe 
for average sprinkler equipment. 


Sprinkler system crippled due to 
Slow operation of dry system or 


g : ¢ B 
¢ 58 5 s $823 § 
& Fe 2 = Z a 
en) 9 a o = = ra 
fof 3 6° + 5 z 
& FO 2 > a c 
2 $e « ae, = . § 
# 38 2 > eq g ia 
2 82 & Bas g es oe 
o > m o. J ba oO S wo © 3 
Sao cgau ck shes Bebag gg 8 | 
282 So 55 eo ee 28 Gg dS G2 2 2 Sg 
Sea FE aS Ze 6nsas a = 2 & 
Soap Manufacturing.... 1 1 
Stamping and Sheet 
Metal Works ......... : 2 oe 1 MENS Apel Sept eee 6 
SpeTn TEE CrtCONE HERI. ge ik chee ae: eer weno oeay tate ee 7 
Sugar Refineries........ a ‘i 1 1 
TOMBOUION: oc ek ec sc tees : a as 1 bs 2 
Tenant Manufacturing. 18 6 2 2 1 A 6 2 1.4 
ENGGIOO coo pa cis nevi we ne ia ea 1 
Tobacco Factories...... 2 1 3 
Trunk Factories........ 1 as at as 1 
Varnish Works .......-. 1 a. 1 He Zz 
Wall Paper Factories... .. 1 es 1 1 3 
Warehouses............ Oa. bey Ae 3 cn ee 
Waste and Batting Mills SiS. Sh ee ea 1 13 
Waste Paper and Rag 
MIN 5's sine sete phe ewes a -d a 3 
Weaving Mills.......... Bee ks a Naige  eees Mpa. toes ae ua 4 
Weiaow aemae rectores ... os ce Fs os ke ew we, 2 i 2 
Woodworkers, Class A*. , eS 1 o 7. a me 29 
Woodworkers, Class B*. Vee Sar ee L. Eo ee 25 
Woodworkers, Class C*. a - Y 2 ‘4 10 
Woodworkers, Class D*. 1: 6 1 be 16 
Woodworkers, Class E*. a ag okt 2: f 2 10 
Woodworkers, Class F*. Bo ger (RT Te5> ee. gen Loe ee Gee race a eee 
Woolen Mills........... 6 3S. Dd a Ee Sr ae OE a ee eee 
Wool Storehouses ...... Ge ake eee ery oes sere a eres me or Coy 
Worsted Mills .......... Bo BOB pee eke he i ee eae. eee 
Total Unsatisfactory 
IGEN ix eaten vs nae eens 304 232 99 39 22 19 51 62 59 49 68 39 341077 


*See detailed classification of woodworkers as given in note under Table No. 9. 
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Athens, Georgia, Conflagration 
Australia, Fire Houses in 
Automatic Sprinklers, 


Basement, A Dangerous 

“Best Building” Competitions in Cleveland, Ohio................ A 
SRNR I Noe on ch etic eb phnsas Gh ooa aah Sh Ria Ow bw idle oR eK OCS 
Boston Sprinkler Situation 

IGY eCOUL: FIFE SE AOMNNATONG «6.455. 5.65.0 visio 0:00 bps pede ow sane oe 
Business Depression and the Fire Waste 


Cc 


Carbon Tetrachloride Extinguisher Liquids 


Census Record Fire 

Concrete Pier, Sisal Fire on a 
Co-operative Fire Protection 
Corrosion, Electrolytic, of “L” Support 


Dehydrators 

Double Check Valve as a Water Safeguard 

Dry Cleaning Plants, Fire Prevention in 

Dry Cleaning Plants, Fire Record 

Dry Cleaning Plants, Tests of Methods of Extinguishing Fires in 
Dry Pipe Valves, Field Test of 

Dry Systems, Causes for Failures of 

Dry Valve Failure in American Woolen Co. Fire 


E 


Editorial: No. 1, page 5; No. 2, page 105; No. 3, page 205; 
Electrical Fire Causes, An Analysis of 
Electrolytic Corrosion of “L” Support 
Executive Committee Meeting 
Approves Fuel Oil Rules 


F 

SINE REE oN ig 5 ais dicta bm A ecaio'o sro'eipsik Wee AN kOe meee eRe 
Film Exchange Building, Kansas City (J/I/lustration) 
Fire Brigades, Private, Fire Record 
EN oe ea es airy Sia See -tc010.6 9 4:5 Rath I No. 1, page 97; 
Fire Department Inspection Work 

In Boston’s Italian District (J/lustration) 
ee ee AN io vie cs Sed cee cure veagiecin sew e Se 
PCO, LORE OT LAE Sc c ccc ckedvness No. 1, page 94; No. 3, page 294 : 
Fire Losses, Total for 1920 
Fire Protection, Co-operative 
Fire Reports. Points of Interest from 
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No. 
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Quarterly Page 


; No. No. 
rire Walle, A Little Discussion a8 0.5.63 00. oe5e tt oe seen 2 146 
re Wy GNND. THE soo saa Coe eRe bes aa eee Ohare ee 3 218 
Flour Dest, fue Pitine and Paplosion 6f.5. 00255 Avccs edie 3 244 
Frost Proof Cabinets for Chemical Extinguishers (Editorial)...... 1 7 
Frozen Steam Pipe, A (A: fire report). 3.06. occckas decccdeecvlcceas 4 382 
G 

Caisae Tire HAO: 22d st Coca has dak naaatawcdnecs eeeidecconeeee 2 132 

Gas Well Fire Extinguished by Dynamite....................000e 1 25 
H 

Hose; Five Caused ‘lig rictiont fe osc ss cv ns Sa cccckeoueondireeere: 3 216 

RIGOSING@ -PYGDIOID GOA FIGs oles ein ok ck wad oe aa Teed aI 1 21 

Paste: EMGES Pe. oho ca sec teas vend etic We ko ee 3 274 
I 

Side: Trop COMES fo 5 io lickens Sodexs Celene aren thee ie 2 113 
J 

Jahncke Dry Dock and Wharf Fire (Jilustration) .-.............64. 4 304 
L 

Lahot: anid “Bike POG igs Sones ioe tke ess Ceetiieedsn tenn eenn 1 52 

Laehining Rad: Protects «6 ccess 6s oke s caleccsss ce ceuncavenwens 3 258 

kee Piles: Their Placards and -Protection .:. 036 5063 ccccssscccoantaas 1 81 

Oven: Sprinter” Procectam: TO soso... c nds ce ee evcatpecensces 2 124 
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